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Power services are vital to 
every step of war equip- 
ment production. This view 
shows electric welding and 
grinding operations on big 
tank being built for the army 





Daependalle STEANW 


The Elliott deaerators for Plant Arkwright 
are rated 400,000 Ib. per hr. Vertical 
deaerators are mounted on horizontal stor- 
age tanks and the units are designed for 
an operating pressure of 100 Ib. gage. 

| Deaerators give highest possible heating 
efficiency together with invaluable protec- 
tion against oxygen corrosion. 

















- : , : The Elliott 31,300-sq. ft. condenser un-” 
The Elliott evaporator ‘ a ; der the first unit is doing an excellent 
reheate 4, job. Careful engineering obtained 
P Je -— (tC. =" maximum condensing effect with least 
: ea, : j j pumping and auxiliary cost. 





OWER the rescue. 





ALL-OUT” Aid tig 
the BATTLE OFp 


Bailey Meter Control Insuredry| 
with Conservation of Fudan 





Bailey Boiler Control Panel for Combustion and Three-element Feed Water Control Systems serving a 900,000 Ib. per hour capacity boiler 
at the Oswego Station of Central New York Power Corporation 
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GBollers in 
PRODUCTION 


Full Steaming Capacity 
and Man Power « « = 





* Bailey Meter Control is helping to win the 
battle of production by giving “All-Out” aid to 
hard pressed steam generating equipment. Here 
at the very source of power, Bailey Meter Control 
serves faithfully day after day to continuously 
maintain the most favorable operating conditions. 
Conditions which mean full capacity, reliable 
service, safe operation, economical use of fuel, 
and conservation of man power. 





In addition to serving in the battle of production, 
Bailey Meter Control is “with the colors” at Air 
bases, Army training camps, Naval bases, 
Arsenals, Forts, and other establishments of. our 
armed services. It is also serving at sea with 
America’s fast-growing Merchant Marine.. 








Bailey Meters and Control are now helping to 
‘speed National Defense by the same fundamen- 
tal methods of boiler control which in the past 
have made available generous supplies of low 





cost steam power. A77 

B A i L £ Y M E T t R Cc © M e A N Y Bailey Meter Control is installed in many industries vital to our 
defense. Three of these are—(Top) A Plastic and Chemical Plant, ~ 

1036 IVANHOE ROAD 7 CLEVELAND, OHIO (Center) A large Steel Plant, and (Bottom) The Merchant Marine. 
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“S-A” BOILER 


Superheater 
Outlet Header 









Se Flue Gas 
Ss = Outlet 
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Perspective drawing of an “S-A" steam generator showing construction 
details of a reverse-fired unit. This drawing is scaled from an actual instal- 
lation for 75,000 Ib. steam per hour. 
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ADVANTAGES 





DESIGN RANGE 
Capacity—7000 lb. per hr. to 218,000 Ib. per hr. 
Pressure—|25 |b. to 650 Ib. per sq. inch 
Final Steam Temp.—438° F. to 850° F. 

FUELS 


Coal: Hand fired, Stoker fired, Pulverized; 
Oil; Gas; Bark Refuse; By-product Tar 


OPERATING 


1. Boiler surrounds furnace 
More boiler tubes are exposed to furnace than with 
two-drum arrangement 
As sides of boiler are encased, the amount of 
brickwork required is reduced 
2. High Efficiency ~ 
Cross flow of gases 
Staggered tube arrangement 
3. Low draft loss 
Due to one straight pass of gas through boiler 
4. Methods of firing 
From front with gases entering boiler at rear 
From front with gases passing to rear, yma 
and entering boiler at front, giving unusually 
long flame travel 
From both ends simultaneously, using different fuels 
REPRESENTATIVE USERS* 
Canadian Industries Ltd. ‘Ontario Paper Company Kansas Electric Power Company 
Cia Textilera Ariguanabo Shell Oil Company Socony-Vacuum Oil Company 
British American Oil Company The Texas Company “| of Holyoke Ges'& Elciric 
baa ompany 
, Westinghouse International Chemical Construction Com- 
Canadian Furnace Ltd. Company pany 


* These companies operate a total of 33 ''S-A" units—including 9 repeat orders. 


Foster Wheeler Corporation, 165 Broadway, New York, N. Y. 


IWHEELER 
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DO A SWEET JOB 
FOR MICHIGAN SUGAR COMPANY 


Dependable Steam Supply is of paramount importance in the pro- 
duction of fine sugar from sugar beets. Heavy steam loads—Twenty- 
four hours a day. Steam Generating equipment must not fail. 


MICHIGAN SUGAR COMPANY uses nineteen DETROIT STOKERS 
—Total capacity over 800,000 pounds of steam per hour, 
IN SIX PLANTS. 


. Note — Detroit Stokers maintain 
uniform steam pressure with ex- 
tremely fluctuating load. Charts 
from Croswell, Michigan Plant. 








LANSING, MICH. 


SEND FOR BULLETIN 524 


DETROIT STOKER COMPANY 


Sales and Engineering Offices, Main Office and Works, Monroe, Mich. 
General Motors. Bidg., Detroit Built in Canada at London, Ontario 

















EARLY PICTURE of The Derby 
Gas and Electric Company's 
engine room with control 
equipment for the plant’s 
water wheel turbines. Be- 
low, the same room after 
installation of the steam tur- 
bine equipment now in use. 








AT THE HEAD OF NAVIGATION, within the angle formed 
by the Housatonic and Naugatuck Rivers, Derby was 
settled in 1654. First an important trading post, later a 
shipbuilding, trading and manufacturing center, Derby 
is a city with a historic past, a progressive present. 
Above, the Benjamin F. Packard, famous clipper ship. 





GROWING INDUSTRIES, increasing use 
of electric power by industrial, com- 
mercial and domestic customers, have 
been anticipated by constant expan- 
sion and improvement of The Derby 
Gas and Electric Company’s facilities, 
The American Blower Forced Draft 
Fans, below, are dependably func- 
tioning as a part of the Company’s 
modern equipment. 





WALLA 


Derby, Connecticut! 


Long before the American Revolution, Derby, Connecticut, was 


a shipbuilding center, and great sailing vessels in the West Indies 
trade made the Derby Docks a regular port of call. During the 
intervening years, it’s been “smooth sailing” at Derby. Today, 
historic Derby is marching ahead with America to new achieve- 
ments in fast paced industrial production. The city’s land and 
water transportation facilities are a big asset, as always. Of impor- 
tance, too, are the modern facilities of The Derby Gas and Electric 
Company . . . bulwarks of democracy, bastions of liberty are 
located all over the highways and byways of America. And in 
each of these important centers, just as in Derby, 

Connecticut, you will invariably find American 

Blower Forced and Induced Draft Fans, Fluid 

Drives and Dust Precipitators doing their part, 

and doing it well. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, Detroit, Michigan 
CANADIAN SIROCCO COMPANY, LIMITED, WINDSOR, ONTARIO 
Division of American Radiator and Standard Sanitary Corporation 









THE DERBY GAS AND ELECTRIC COMPANY'S new office building, above. 
The Company also supplies electric power for Ansonia and Shelton, 
Connecticut. Progress in power goes hand in hand with progress in 
the community! 
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= ae 7 _ . YOU WILL FIND dependable Amer- 
; — ican Blower Mechanical Draft, Dust 


Precipitator and Fluid Drive (Hy- 
draulic Coupling) equipment in 


AMERICAN BLOWER Induced Draft 


Fan installed in the electric gener- 
ating station of The Derby Gas & 
Electric Company. This plant also 
has an American Blower Type ST 
Dust Precipitator. 


many of the nation’s finest power 
plants, large and small. May we 
serve you? Above is another Amer- 
ican Blower Induced Draft Fan 
installed at Derby. 
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AN. 7 nary upon steam boilers. Such are the conditions being met 





\ Stand-by and peak-load service and, in addition, one-boiler- 
__\ per-turbine operation places requirements beyond the ordi- 









by two B&W Radiant Boilers of 900,000 Ib. per hour capac- 
lity each in Oswego Steam Station, the new and outstanding 
\ station of the Niagara-Hudson Power System. 


\\ The station is-designed to provide maximum flexibili 
a \ 9g p ty 














in. operation — to carry maximum load during low flow 
at the system's hydroplants, minimum load of 4000 kw per 
turbine on stand-by, and rapidly varying load between 
these extremes. 
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The reliability of the boilers in this service is well estab- 

































\ A feature that contributes prominently to the successful 


lished, base loads are handled efficiently, and sudden and 
* abnormal steam demands are met satisfactorily. 





performance of the boilers is the arrangement of the heat- 









a, qi ing. surface\and proportioning of the furnace for maximum 
TAS absorption of radiant heat and minimum slagging. 
PRY -Forty-fo other Radiant Boilers are in service or on order. 
AS THE BABCOCK & WILCOX COMPANY 
7 Aw Liberty Streat New York, N. Y. | 
7 ao: ene <Z 7 G-216T 


























POWER PLANT ENGINEERING 








SUPERHEATER 
OUTLET 


ECONOMIZER 


B&W 
PULVERIZER 























B&W Radiant Boiler as installed at Oswego. 
Capacity 900,000 Ib. steam per hr. at 1250 psi and 900 F. 


BABCOCK & WILCOX | 
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Keeping a High-Speed 
Journal ‘Afloat’... 





THE “CORRECT” ANSWER TO AN ESSENTIAL 
PROBLEM IN DEFENSE POWER PRODUCTION: 


y/ nt ¢ To the naked eye, a steam turbine bearing pre- 
Prob em: sents highly polished surfaces. But under a mi- 
Co croscope, as you see at the right, these surfaces 
appear as jagged hills and deep valleys. Clearances between jour- 
nal and bearing are very close. And as the journal turns, the irreg- 
ularities tend to interlock and cause friction. If such contact is 
allowed, bearing surfaces will be quickly destroyed. 


or e The bearing must be flooded with oil by a circu- 
Asi ° lation system. Rotation of the journal then builds 
— up a hydraulic pressure which, in turn, produces 
an oil “wedge” thick enough to actually float the bearing. 

But just “any” oil won’t do here. That’s important to remember. 
Speed, pressure, and heat are severe. And the oil is used over and 
over again —sometimes for many years — under these conditions. 

Gargoyle D.T. E. Oils are made to resist heat and pressure 
...to give years of dependable service in steam turbines. 


IN 
NTAIN CAPACITY PRODUCTION, CALL 


CONY-VACUUM 


TO HELP MAI! 





ol CO., Iinc.= Standard Olt ie 
iv.= White Eagle Div.- Wad yon at os 
camels Company > General Pe' 


Lubrite Div. ~.Chicage 
(Baltimore) — Magnolia 
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THIS ENLARGED AREA SHOWS THE 
MICROSCOPIC IRREGULARITIES OF 
BEARING SURFACES AND DEMON- 
STRATES WHY THE JOURNAL MUST 
BE KEPT “FLOATING.” 





BECAUSE of their stability 
and fine resistance to oxi- 
dation and deposit forma- 
tion, Gargoyle D. T. E.’s 
are lubricating more than 
50% of the U.S. A.’smajor- 
sized steam turbines—a 
record unequalled by any 
other brand. 
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A-E-CO Taylor Stokers, Water Walls, Ash Hoppers, Hele-Shaw Fluid Power, Lo-Hed 


NECESSARY? HERE, YES. 


BUT NOT IN YOUR STEAM PLANT 


Simplification! This is the demand of efficiency in industry. 
The constant observation of adjustment requirements, and the super- 


ision of unnecessary controls is being eliminated wherever possible. 
— = y 6 P Use These 12 Factors as a 


It is another reason for today’s trend to today’s Taylor Stoker! “Check Chart” in Demanding FACTS 


















Simplicity of operation with completely adequate controls of basic About Any Fuel Firing Equipment 


combustion principles is inherent in the Taylor Stoker. Here they are: 
RELIABILITY The Tay 


The coal and the fuel bed are easily regulated in each retort by a 
simplified mechanism at the front of the stoker—with secondary pusher CAPACITY Emergen 
control that manages the fuel during the several hours it travels on myaligae 


the grate in the complete combustion process. MAINTENANCE Average is 3.4c per ton based 


For larger units and more exacting Joad demands, the control system Sibert tur 

. ° . . : , b de 
is expanded to provide simple, independent adjustment of small sec- F incifael aahea 4 
tions of the grate area while the unit is still in service. These adjust- 


ments are also made from the front of the stoker. EFFICIENCY 16.73c for fuel per thousand | 


Instantaneous, precise and frequent control becomes unnecessary— 
because of the constant and dependable reserve energy on the grate. OPERATION Sin 





Such reserve allows wide margin—a margin that even will accommodate 

n abnormal ratio of air and coal for short periods without seriously ADAPTABILITY Mod 

fecting continuity of service.. Momentary failure of coal or air will plished with 

ot cause failure of steaming load. edi 
FUEL FLEXIBILITY Hand 

es—the simplified operation of Taylor Stokers is well worth looking ng characterist 

to, especially if you are in the A-E-CO Area. Compare this advan- REFUSE DISPOSAL C! 

ge, and all others, with all types of fuel firing equipment. jump, continuous and 

STACK DISCHARGE 90°% average of ash to ash 

if you operate between 12,000 and 400,000 pounds of steam per pit. Dust-recovery equipment rarely ime 


bur or more, you are in the A-E-CO Area! You must carefully suse UEhuikemeigns:Conlorne ie darken 


vestigate and compare every advantage of today’s Taylor Stoker 
wth ANY other fuel burning equipment! OBSOLESCENSE One ba 


IND FOR FREE BULLETINS—giving facts on 
h of the 12 factors influencing economi- 
, continuous steam generation. Indicates 


“balance of power” requirements for i a THf, & y | 7 ] af O 


own plant. Write American Engineer- 


B Co., 9498 Aramingo Ave., Phila., Pa. 





COMPANY 4 


Hoists, Marine Deck Auxiliaries 








© 3,470,000 cu. ft. of &as saved in a month by 17 
Armstrong traps installed at the Heineman Chemica] Co., 
Crosby, Pa.! 800 gallons of fuel oil saved in a week by 
16 Armstrong ‘traps just installed at Midland Chemical 
Laboratories, Inc., Dubuque, Iowa! A ton of coal saved a 
day and 95% reduction in maintenance credited to 50 
traps put in by R. Thomas & Sons Co., Lisbon, Ohio. 


These are just a few of the many reports of benefits 
secured. What this means to a nation now bending every 
effort to get maximum results out of every unit of fuel, 
metal and manpower can be better visualized by translat- 
ing it into terms of ‘Armstrong’s annual output of traps. 
14,000 cars of coal . . . 68 five thousand ton shiploads 
of oil might otherwise be expended for non-productive 
work. As much as 10,000,000 pounds of steel might be 
required for extra boiler capacity to burn the fuel and ASK FOR A COPY 
generate the steam going into this non-productive work, OF THE ARMSTRONG 


And to the accompanying expenditure of manpower would STEAM TRAP BOOK 
be added thousands of hours for maintenance of old traps THOUSANDS of iesihicininsinas 


and drainage systems. “this book to get all informa- 


ARMSTRONG TRAPS PAY F OR THEMSELVES MANY TIMES tion needed to handle ordi- 
OVER IN SAVINGS OF FUEL, METALS, AND MANPOWER. nary piping, heating, and 


drainage engineering jobs. It 


ARMSTRONG MACHINE WORKS Contains a wealth of tables, 


charts, curves, diagrams, etc, 


810 Maple Street Three Rivers, Michigan We will he glad to send you 


@ copy without obligation. 





ARMSTRONG 
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INSPECT / 


BUILT FOR YOUR CONVENIENCE 


1 PIPE CONNECTIONS IN BODY — NOT 
* IN CAP. Armstrong “800 Series” Side 
Inlet Traps embody the advanced design pio- 
neered by Armstrong. Never any need to 
break pipe connections. Merely by loosening 
the cap, the entire operating mechanism is 
free to lift out for easy, convenient inspection. 


2 CHOICE OF BODY STYLES. As the job 

* dictates, you are free to choose the body 
style that fits in best with your piping ar- 
rangement: “800 Series” side inlet traps are 


popular for horizontal piping runs, “200 
Series” bottom inlet traps for vertical runs — 
particularly where trap discharges to an over- 
head return line. 


3 NO PRIME-HANDLING NUISANCE. In 

* neither type of Armstrong trap are you 
presented with any problem of disposing of 
a body full of hot prime when you want to 
open up a trap. In both types, the body stays 
in the line. 


EASY TO TEST OPERATION. All 
* Armstrong Traps in the 200 and 800 
Series have test plugs located directly over 
the discharge orifices. Few users ever need 
this feature but it’s there for your conven- 
ience! 
5 SELF-SCRUBBING . . . NON-AIRBIND- 
* ING... ALL-STAINLESS STEEL INTE- 
RIOR MECHANISM. These are all features 
that protect you against annoying time waste 
and expense. 
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Thirty Court Rooms and Jury Rooms, 
all completely air conditioned, and a 
twelve story Prison are housed in this 
outstanding Public Building. All the 
steam requirements will be supplied 














by four Vogt Sectional Header 

















Boilers. 


























VIEW OF 
19 ACRE VOGT PLANT 


20 





Each steam generating unit has 
7,062 sq. ft. of heating surface de~ 
signed to generate 47,000 pounds 
of steam per hour at 200% rating, 
using oil for fuel. Headers, forged 
from seamless steel tubing, and 
the fusion welded steam drum 
are designed for 200 pounds 
working pressure. 





Vogt builds steam gener- 
ating equipment in many 
types and sizes to meet 
every heating, power, or 
processing requirement. 


HENRY VOGT MACHINE CO., Inc. 
LOUISVILLE, KY. 


Branch Offices: Ver York hiladelphia 


Cleveland - Chicago - Ciuncinnat St. Lou 
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FOR ALL PRESSU 
AND TEMPERATURES 


Illustrates Ernst 


Vertical gage 
with “C-Black” 
prismatic flat 
glass insert; 
Steam shows 
WHITE, water 
shows Black. 
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Modern Design 
Water Column Equipment 


“SPLIT-GLAND” GAGE GLASS FITTINGS 
HAVE NO GAGE GLASS PACKING NUTS 


Send for Catalog No. 45 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, NEW JERSEY 
Manufacturing For More Than 35 Years 


Illustrates Stand- 
ard Adjustable 
Inclined ‘‘C- 
Black” prismatic 
flat glass insert; 
Steam shows 
WHITE, water 
shows Black. 




















Sound Engineering Design, 
Complete Laboratory Tests, 
Proven Field Performance 


‘THE YARWAY 2500 lb pressure steam laboratory 
makes possible the testing of every product to the 
ultimate of service it will be called upon to perform 
in your plant. 

Ample margins of safety are provided not only to meet 
today’s standards but tomorrow’s possibilities as well. 

Convenience and economy of operation based on 
sound engineering principles also are provided. 

Yarway products are designed for long, trouble-free 
service—built up to a standard, not down to a price. 
This is especially important in accessories which 
become an integral part of major equipment and affect 
the performance of such primary units. 

You invest in complete protection when you invest 
in Yarway-engineered products. 

You should have all Yarway catalogs in your library 
for ready reference—yours for the asking. 


YARNALL-WARING COMPANY 
114 Mermaid Ave. ¢ Philadelphia, Pa. 





Below: The Yarway Invo- : 
lute Spray Nozzle is non- : 

clogging, trouble-free. No 
internal parts; contour of 
body guides flow in an 
TaN Zelithi-tm oXeh is Mae) axetololiiale] 
condenser water and for 
oir conditioning service 
Bulletin N-616 


Above: The Yorway Impulse 


Steam Trap has only one mov “ee he. ¥ pe Y a night e Yarway Floatless 
ale Is Xela eMatoM olla 4-32 9m of -tiloh ao fel Expans we ' y val ° perates with 
levers or floats. Bulletin T-1735 be re-packed under steam bo ed Olid weights, on 
pre e and e eeds the well-known dis cement 

pack } t EJ principle. Bullet WG-1808 


STEAM SPECIALTIES 












ir the duration | , 


der- line boilers 
APEXIOR keeps nage orvice indefinitely 





Like those precious tires youare retreading for longer Any boiler — now inactive or even nearing con- 
service, boiler tubes and drums must be guarded for demnation — that can withstand the required hydro- 
extended operation... What man can foresee when static test after being cleaned, can be APEXIORIZED 
new power equipment will be readily available? and kept in continuous service with reasonable care. 


kKKeKeKeKwhe KKK KKK 


A Durable, Renewable Surface 


APEXIOR No. 1 puts a protective, added 
wearing surface on bare boiler metal. This 
surface, instead of the metal, takes the beating 
and resists corrosion —a surface that can be 
easily renewed with a hand brush or a power 
coater. Scale cannot bond tightly with an 
APEXIORIZED surface, brush-cleaning is 
simple and quick. 


APEXIOR Guarantees Good Metal Condition — 
no other protection offers the same assurance 
and security 


For years, APEXIOR has been used on 
steam boiler and turbine equipment by men 
who demand the utmost in power plant pro- 
tection and efficiency. 


Now — if never before — you should inves- 
tigate the APEXIOR method of keeping old 
equipment alive, and ensuring maximum serv- 
ice from new installations. 

Recommended by all U. S. and 
Canadian boiler 


insurance companies 





These tubes and the drum metal have been coated with APEX- 
IOR No. 1 by unskilled help in a small plant. They can be 
cleaned with a wire brush. No new tubes will be needed as long 
Vy as the coating is maintained. 

4 A single coat re-application every two or three years with a 
Write for Bulletin 1290 hand or rotating brush will keep this boiler in efficient service 
P ime E 5s 4 0 F 











for a long time to come. 


THE DAMPNEY C COMPANY OF AMERICA 





PROTECTIVE COATINGS FOR STATIONARY BOILERS, LOCOMOTIVES AND STEAMSHIPS 
a i ee ee : BOSTON . MASSACHUSETTS 


Atlanta Chicago New York Detroit Philadelphia 


Engineering Sales Representatives — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver, 
Salt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P. Q., Havana, Cuba, Manila, P: I., Honolulu, T. H., 
Marine Dept., 114 Liberty Street, New York, N. Y. 
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‘These Data Books 


RECORDING 
THERMOMETERS 


DATA BOOK wo 2; 


SMOOT 


TURBINE Type 


VALVES 


epg, 
Liiva Flay uetey 
S ce 
hitggy 


WILL HELP YOU SOLVE YOUR POWER PROBLEMS 


Write for these data books now! When your increased power 
load demands the installation of new units or the “stretching” 
of existing plant capacity, you will need this information. 


REMOTE READING FLOW METERS —Data Book No. 701 

For measuring flow of steam generated by each boiler and the 
total produced; steam consumed by prime movers and process 
steam consuming units; water supplied to boilers and pumped 
to processes; rate of generation, distribution and consumption 
of natural gas, coke oven gas, compressed air and the like; flow 
of fuel oil, brine, black liquor and so on; the Republic elec- 
trical type flow meter with remote reading instruments, as de- 
scribed in this book, is available. 


MECHANICAL FLOW METERS —Bulletin No. 110 

When it is desired to measure flow of steam, water, gas, air or 
oil for the same purposes as outlined above but where remote 
registration is not required, the Republic mechanical ring-bal- 
ance meter described in this book is available. Since it may be 
built for differentials as low as 3 in. of water, it is ideal for 
low-pressure gas and air. 


DRAFT AND PRESSURE INSTRUMENTS —Bulletin No. 801 
Proper regulation of draft is one of the most important require- 
ments in obtaining highest combustion efficiency. For indicating 
and recording drafts, pressures and differentials, Republic indi- 
cators and recorders, described in detail in this bulletin, are 
supplied in any desired combination for all ranges encountered 
in furnace operation. 


RECORDING THERMOMETERS —Data Book No. 210 
Measurements of temperature of flue gas, temperature in vats or 


tanks, pipe lines, refrigeration systems, ovens, kilns or ducts and 
80 on, are vital in maintaining highest capacity and efficiency in 


power plant and process equipment. Republic recording thermo- 
meters for this service are described in this data book. 


C02 METERS — Data Book No. 403 

For every fuel and boiler, there is a definite percentage of CO, 
in the flue gas that will assure highest combustion efficiency. 
The CO, meter is the most practical method of determining 
combustion efficiency. The construction and operation of the 
Republic CO, meter are described in detail in this book. 


REGULATORS — Data Book No. S-13 


Control of rate of flow of liquids and gases, level of liquids, 
speed of turbines, engines and motors and proportions between 
variable pressures and flows must be accurate if maximum plant 
efficiency is to be attained. These factors are controlled by oper- 
ation of valves, dampers, rheostats, etc. For sensitive, fast, stable 
and powerful automatic control of these devices, the Republic- 
Smoot regulator has been developed. Its construction, operation 
and applications are described in this book. 


AUTOMATIC COMBUSTION CONTROLS — Data Book No. S-21 


Boilers must produce maximum steam output at maximum effi- 
ciency. That means constant steam pressure, maximum combus- 
tion efficiency, constant and correct furnace draft, desired load 
division among boilers. Republic-‘Smoot automatic combustion 
control systems are built for. all sizes of boilers, all types of 
fuel firing and all load conditions, as described in this book, 
which includes detailed installation reports giving performance 
data on outstanding power plants. 


WRITE FOR THESE DATA BOOKS TODAY! 


REPUBLIC FLOW METERS CO. 


2224 Diversey Parkway, Chicago, Illinois 
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Completely Enclosed in 
‘eT roltlale(=Yo Miu t=S ie] Peet od deel isi 
Your Personnel and Safe- 


guard Continuous Production 


You Get All This:- 


COMPLETE CO-ORDINATION of switchgear 
devices. All the devices are designed to operate 
as a unit. 


LOW PREDICTABLE INSTALLATION TIME— 
AND COST. The equipment is complete and 
ready to install as a unit. 


SAFETY. All conducting parts are amply in- 





sulated, and located behind grounded walls of 
metal. Every part is made to withstand short- 
circuit stresses equal to the rating of the breaker. 


EASY, SAFE INSPECTION. The breakers are 
easily removable, and can be withdrawn and 
replaced in a few minutes. You can inspect 
them away from all live parts. 


Write for Bulletins GEA-2499 and GEA-3083 
(up to 15 kv) and GEA-2249 (up to 5 kv). 
General Electric Company, Schenectady, N, Y. 


tr 


General Electric and ‘its employees 
award of 
Works for 


ordnance. 


are proud of the Navy 
Excellence made to its Erie 


the manufacture of naval 


METAL-CLAD ANSWER 








There can be no compromise in specifying the fabric for 
a parachute—for obvious reasons. And thermal insula- 


tions, which are industries’ protection against heat loss, 


%& EHRET’S 85% MAGNESIA ana many other Ehret 


heat insulating materials are fully treated, both as 
service conditions involved. The failure of an improperly on enbvellon enh caution, tethi sage a gege 


should be as carefully chosen for the temperatures and 


used insulation is seldom dramatic, but always costly. ; Heat Insulation Hand- 
/ book. It will be furnished, 


In times like these, when increases in steam pressures : without obligation, to 
ii those interested in get- 


and process temperatures are the rule, it is sound 


. : . , ing th from thei 
practice to check your present insulating materials— iis cnnamnidlitigp tenets 
thermal insulations. Write 


and your insulation requirements—and to specify the aii te ae eae a 


proper Ehret insulation for your particular service needs. : Handbook 8202. 


HRE MAGNESIA MANUFACTURING CO. 
QP VALLEY FORGE, PENNA. 

-.. THERE IS AN EHRET DISTRIBUTOR OR CONTRACTOR IN EVERY INDUSTRIAL AREA 
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Keep YOUR turbines 
humming with 


SHELL 


TURBO OIL 


the rust-preventive 
Turbine Oil 
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ese caen packings and gaskets give long, depend- 
able performance month after month because of 
our quality-controlled method of manufacture. 


Avoid frequent shut-downs for re-packing and for 
replacement of gaskets. Standardize on GaRLock! 





THE GARLOCK PACKING COMPANY, PALMYRA, N.Y. 
In Canada: The Garlock Packing Company of Canada Limited, Montreal, Que. 


-| Garlock Lattice-Braid 

4 Packing is unusually 
flexible. Its unique 
structural design im- 
parts semi-automatic 
pressure action. Avail- [ 
able in several styles | 
for various types of 
service. 
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Two Rows of Tubes 
Were a Puzzle But 
Scovill Helped to Solve It 


Persistent failure of two rows of tubes in the first pass 
of a condenser (the tubes in adjacent areas were normal) 
recently puzzled a power engineer. Scovill engineers 
working with him recommended one inexpensive con- 
struction change which eliminated the trouble. 


Gall on the man between the lines 
To Help Solve Your Condenser Tube Problems 


Dep 


R= 
u u 


... and the combined experience of the 
men who serve Scovill heat exchanger cus- 
tomers is almost sure to equal a practical, 
economical solution of any tube difficul- 
ties you may encounter. 

Much of this combined knowledge is 
contained in our new Heat Exchanger 
Tube Manual; but beyond that, you'll 
find the man between the lines well quali- 
fied to help you in your special problems 
whether it be corrosion of metals, methods 
of installation, fluid flow, heat transfer, 
or specifications. 

Should that problem involve Reynolds’ 
number ... the transition point between 


viscous and turbulent flow . . . dezincifica- 
tion . . . vaporization . . . or merely the 
standard tolerances for seamless tubing 

. we can probably promptly supply 
exactly the information you need — back- 
ground information that springs from the 
practical experience of Scovill consultants 
who have helped to solve problems like 
yours. 


The revised edition of the Scovill “Heat 
Exchanger Tube Manual” is reserved for. 


distribution to engineers and other tech- 
nical men whose positions frequently re- 
quire them to have access to a source of 
material which covers many of the more 
unusual aspects of heat exchanger tube 
engineering and operation. 


RK KK ER 


Scovill, for many years a regular source of supply for the U.S. Government, 
is cooperating in every way to forward defense plans. When deliveries are not 
as prompt as our customers desire, we hope they will realize that delays are 
sometimes unavoidable, and part of the price paid for National Defense. 


For an informative source for those 
problems having to do with the manufac- 
ture, material selection and installation of 
Condenser Tubes, Scovill’s Service in 
Manuals has produced another booklet — 
“Scovill Condenser Tubes” available on 
request. Write to Scovill Manufacturing 
Company, 17 Mill St., Waterbury, Conn. 


ONE PRODUCT...THREE SERVICES 
@ SERVICE IN MEN 
@ SERVICE IN METALS 
@ SERVICE IN MANUALS 

















ROEDTERT GRAIN & MALTING COMPANY of 

Milwaukee began a power plant rebuilding program 
in 1940—the fifth power modernization made necessary 
through nearly 60 years of growth. A complete new 
boiler plant was installed in 1941 consisting of two 6500 
sq. ft. 3-drum, 3 pass, water-tube boilers with super- 
heaters, economizers and water cooled furnaces fired 
by multiple-retort underfeed stokers. A complete Hays 
system of automatic combustion control centralized 
on a boiler operating panel maintains highest opera- 
ting efficiency with steam pressure held constant re- 
gardless of load. The entire system is electrically oper- 


oe ZZ. 
aa 3 


= 


St te 


ea a SSS ee BE m3 ‘ 
THE HAYS CORPORATION 


ated with provision made for switching instantaneously 
from automatic to manual operation. 

“Through this modernization program” says Lloyd A. 
Corwin, Chief Engineer and General Superintendent, ‘‘oper- 
ation has been improved by permitting use of low priced 
fuel, by increasing power and steam output and by elimi- 
nating use of live steam for process.”’ 


A. 


MICHIGAN CITY, IN 


% 


DIANA 
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Steel saved in SOFTENER tanks 
can be used in FIGHTING tanks 


Elgin ‘“Double-Check”’ method of getting 
.44% INCREASED CAPACITY FROM 





YOUR PRESENT WATER SOFTENER 





means more than ever now! 

















(You can use your present zeolite mineral] 


FOR EXAMPLE—Suppose you have a 48x72” water softener (syn- 
thetic zeolite type) handling water of 15 grains hardness. Its exchange 
capacity is 480,000 grains, giving 32,000 gallons of soft water between 
regenerations. After being rebuilt by Elgin, the exchange capacity 
would be increased to 690,000 grains, giving 46,000 gallons of soft 
water between regenerations (44% increase). 


Cost of 48” “Double-Check”* System $156.40 
Cost of added Synthetic Zeolite ................cccccceceeesceeeeeeeees .... 114.00 


$270.40 


This is a typical example of what can be done. The capacities of 
softeners using greensand zeolites can be increased in proportion to 
the exchange capacity of the zeolite. Other improvments we can pro- 
vide are the Elgin Solo Valve (single valve control) and the Elgin 
Automatic Backwash Controller for accurate regulation of back- 
washing. 

The Elgin. representatives in your territory will be glad to give you 
complete information covering your specific conditions. Write. 


ELGIN SOFTENER CORPORATION, 136 N. Grove Avenue, Elgin, Ilinois 


ELGIN consis 
CONDITIONING 
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ELGIN 
BOILER WATER 
CONDITIONING 

PRODUCTS 
INCLUDE: 











The Elgin Deconcentra- 
tor—makes boilers self- 


Continuous Blowdown 
Heat Exchangers. 


Pressure sand filters 
and oil removal filters. 


Individually prepared 
chemical treatments 
covering all needs. 


WRITE FOR BULLETINS 











* ELGIN 


“DOUBLE.¢ 
SYSTEM NOK 


entire * 
ater distri ating ant 
tem, ha and 


PW 


put a falter. Investigate what Morse Chains 
mifthe Morse man in your territory. 


SILENT CHAINS ROLLER CHAINS FLEXIBLE COUPLINGS CLUTCHES 


RSE positiveDRIVES 


MORSE CHAIN COMPANY ITHACA N. Y. DIVISION BORG-WARNER~ CORP. 
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@ Wirn THE LoaD on your power plant steadily 
increasing—with equipment operating longer 


hours—you are probably watching mainte- 
nance and lubricating costs climb steadily. 
No doubt you’re also looking for every op- 
portunity to check these rising costs. Here’s 
S TA N D P| 4 D 0 | L a suggestion. Standard Lubrication Engineers 


are equipped to make a complete lubrication 
survey of your power plant. They'll go over 
Awi7, M c YL aLP ER your operating records with you. Where costs 
seem out of line they'll have a suggestion to 
make. You get a complete, written report of 


Cll AY these suggestions. 
One survey in a Wisconsin state institution 


included the lubrication of three steam engines 
and a number of boiler feed pumps and steam 
operated water and fire pumps. When the 
Lubrication Engineer’s recommendations were 
adopted, cylinder oil consumption dropped 
from 12 barrels a year to 4 barrels at this plant. 

It costs you nothing to have one of these 
surveys made. Write Standard Oil Company 
(Indiana), 910 South Michigan Avenue, Chi- 
cago, Ill. Ask to have an Engineer explain just 
what he does in making a Lubrication Survey. 





Copr. 1942, Standard Oil Company (Indiana) 
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USES ONE-FIFTH AS MUCH 
OIL... TAKES ONE-FIFTH 
THE TIME FOR APPLICATION 


The first gallon of Stano- 9/17, '(/) 4). 7/4 


drip tested in the bottle 

oilers on the homogenizer 

pictured below lasted 10 days. A gallon of the engine oil 
previously used had never lasted over two days. With no 
more trouble than it took to make this simple test, a Wis- 
consin manufacturer made an 80% cut in lubricating 
time and oil used on these machines. 


The test was made when a Standard Oil Engineer was 
asked for his recommendation. He analyzed the operating 
conditions and picked Stanodrip, a high quality dripless 
oil, as the lubricant best fitted to meet them. The first 
gallon tested proved that Stanodrip would more than pay 
for itself in the oil and time it saved. 

Let a Standard Oil Engineer test Stanodrip in some 
application in your plant. 


STANOIL 
PROVED IN 


24-HOUR SERVICE ON 
COMPRESSOR BEARINGS 


Almost continuous operation, 24 hours a day, on an am- 
monia compressor in a Middle West packing plant gave 
Stanoil a severe two-year test. , 

Stanoil was used in the circulating system for bearing 
lubrication. After two years without bearing maintenance 
or lubricating difficulties of any kind, even under the 
severe operating conditions, there was no question about 
the oil to be used on a second unit being installed. Stan- 
oil got the job. Test Stanoil yourself in a ring oiled bear- 
ing, speed reducer, or circulating system. See how it elim- 
inates deposits that help cause bearing wear. 


TIRED OF TRYING TO KEEP 
SMALL TURBINE OIL 
SYSTEMS CLEAN? 

TRY 
Nonpareil Turbine Oil was WW (4) /'1,.¢ 4 4 


developed to provide the TURBINE O/L 
safest possible lubrication 

for large, costly turbines operated by utility and indus- 
trial power plants. But it also offers operators of small 
turbines, such as the unit pictured above, a chance to 
eliminate considerable labor and maintenance. 

Nonpareil has unusual stability against oxidation and 
sludge. That means the deposits which ordinarily collect 
in oil lines and gear cases on these units do not form 
with Nonpareil. 

With a simple filter to remove foreign matter, and a 
small amount of make-up oil, all oil changes and oil sys- 
tem cleaning are eliminated. 

Have a Standard Lubrication Engineer tell you why 
Nonpareil is the only oil with a written guarantee that 
it will last as long as your turbine. 


WHY EXPERIMENT WITH 
LUBRICATION? SEE A 
STANDARD OIL ENGINEER 


F. l RS T! As you get less and less time to spend on 
operating details, many of these details are becoming 
more and more important. Lubrication is one of them. 
But it’s one operating problem on which you can get real 
help. 

Instead of experimenting yourself with the new greases 
and oils to meet the higher speeds and heavier Joads on 
power generating and transmission equipment, see the 
Standard Lubrication Engineer in your territory. He may 
have the answer to your problems right away. If he hasn’t, 
you'll save time anyway, because he can call on the Stand- 
ard Technical Service Department for help if it’s needed. 

Besides saving your time, you'll find that this Engi- 
neer’s recommendations save lubricants, save machine 
time, save maintenance. 

Just write Standard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago, Illinois, for the engineer near- 
est you. In Nebraska, write Standard Oil Company of 
Nebraska at Omaha. 





ABOVE: 

Terry Wheel Clear- 
ances. A-Rim Clear- 
ance. B-Large Blade 
Clearance. C-Side 
Clearance (about one 
inch) 


AT RIGHT: 

Typical Terry Solid 
Wheel Turbine direct 
connected to a blow- 
er. 


THE BLADES ARE DOUBLE RIM PROTECTED 
IN THE TERRY SOLID WHEEL TURBINE 


In the Terry Turbine the blades 
have large clearances and are 
further protected by the projecting 
rims atthe sides of the wheel. These 
rims would take without damage 
any rubbing that might occur if 
the radial clearance became re- 
duced. 


End play can do no damage to the 


blading as the side clearance is 
very large (about one inch). There 
is no end thrust since the steam en- 
ters and leaves the wheel in a di- 
rection at right angles to the shaft. 


The Terry solid wheel turbine is 
described in our Bulletin S-116. A 
request on your business letterhead 
will bring a copy. 


ne 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD.CONN. 
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HEN you want to be sure to hold pressure and 
temperature reduction “on the line” for im- 
portant processes, plan for Swartwout Reducing 
and Desuperheating Control. Uniform results that 
spell economy and safety are achieved day after 
day in hundreds of plants by Swartwout Equipment. 


The consistent performance recorded on the 
above chart means a great deal in time and money 
saved for Lewandos French Dyeing and Cleaning 
Company at Watertown, Mass. For wide variations 
in the quality of their process steam would mean 
costly spoilage and extra time for running work 
over. Their Swartwout R. and D. Station faithfully 
reduces steam from the high pressure to 105 lbs., 
360° F., using a Type G Reducing Valve and 
Swartwout Carburetor Type Desuperheater. 


Controls compactly grouped on the panel (at 
right) include Master Regulator for the Reducing 
Valve which can be readily set, manually; and 
manual controls for both pressure and tempera- 
ture regulation. When set for a specific result, the 
station is completely automatic. Manual facilities 
provide convenient flexibility when desired. 


When Swartwout assumes the unit responsibility 
of supplying properly related equipment, your en- Rear view 7 
tire problem of pressure and temperature reduction control pane 


is solved with dependable guaranteed control. sae a 
Swartwout design and painstaking manufacture— 
for 37 years—assure outstanding performance. Write 
or phone for help on your steam control problems. 


Feed Water Regulators » Pump Governors * Feed Water Heaters 
Master Controls « Reducing Valves + Separators « Exhaust Heads 








ducing and De- 
superheating 
Station at Lew- 
andos French 

Dyeing and 
Cleaning Co. 


THE SWARTWOUT COMPANY 
18541 Euclid Avenue © Cleveland, Ohio 
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Controlled AIR CIRCULATION 
for Power Plants and Industrial Buildings 
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Allis-Chalmers Electrifugal Pump Offers Exclusive “Tri-Fit” 
Design with One Piece Casting for Motor, Pump and Bearing 
Housing, Pump Bracket and Feet. . . Cuts Costs Up To 33%! 


ANOTHER ENGINEERING 
SCOOP for Allis-Chalmers! Anew, 
compact pump unit that offers you 
these outstanding improvements... 
Unified “Tri-Fit” construction 
guarantees more positive align- 
ment of the single shaft, less wear 
and tear... smoother running, vi- 
bration-free operation. 





A new motor... 100% designed 
for pump drive and completely 
splash-proof ... gives far more 
efficient power. 

One-piece frame saves as much as 
33% in space... 40% in overhang! 


Indestructible rotor and distortion- 
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less stator provide low mainten- 
ance and trouble-free service. Cast 
bronze protective sleeves, splash- 
proof ventilation and cast alu- 
minum fans are other features that 
make this revolutionary pump 
such a great achievement in design 


‘and construction! 


Best of all... s¢ cuts your costs up 
to 33% over conventional pump in- 
stallations. 

For the money-saving details on 
this new “One Package” Pump... 
call the engineer in the district 
office near you. Or write Allis- 
Chalmers, Milwaukee, Wis. for 
Bulletin B-6140. 


ee 





A-1443 





The NEW Allis-Chalmers Electrifu- 
gal Pump has only three section-fits 
compared to five or more for old 
style pumps! That means more per- 
fect alignment of the shaft . . . less 
vibration . . . less wear . . . less 
trouble. Here’s a pump that gives 


you more gallons . . . for less cost! 








ALLIS-CHALMERS 


MILWAUKEE-WISCONSIN 





WHAT “INDUSTRY” 





C-E PREMIER BOILER 


C-E SKELLY STOKER 
Capacity—1,000 Ib per hr. 


HIS group of actual installations, 

in general representative of recent 

purchases, can be viewed as a cross- 
section of present-day practice since C-E is 
supplying steam generating units for virtu- 
ally every classification of industry. It shows 
how completely C-E equipment serves the 
complete range of steam capacities from 
1,000 to 1,000,000 Ib per hr. It indicates that 
C-E has an unusually comprehensive line 
of boiler and fuel-burning equipment. It has 
real significance for the man who shoulders 
the serious responsibility of selecting the 
right steam generating equipment for his 
plant. It suggests that, regardless of his prob- 
lem, C-E has the widespread experience to 
help him determine the one best solution 
as well as the right equipment for his par- 
ticular needs. . A-634A 


C-E CONTROLLED RADIANT BOILER 


C-E PULVERIZED FUEL SYSTEM 
Capacity— 1,000,000 Ib per hr. Design 
Press.—1,800 Ib. Steam Temp.—955° F. 
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' pent GOVERNORS WILL function efficiently, keeping turbo- 
generators at the correct speed, regardless of load, when they 
are lubricated with Texaco Regal Oils. 


Texaco Regal Oils separate rapidly from air and water, are highly 
resistant to oxidation, emulsification, gum formation, and sludging. 

The outstanding performance that has made Texaco preferred in 
the fields listed in the panel has made it preferred by operators of 
thousands of turbines everywhere. | 

These Texaco users enjoy many benefits that can also be yours. A 
Texaco Lubrication Engineer will gladly cooperate . . . just phone 
the nearest of more than 2300 Texaco distribution points in the 
48 States, or write: 

The Texas Company, 135 East 42nd Street, New York, N. Y. 


THEY PREFER TEXACO 


¥%& More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated with 
Texaco than with all other brands com- 
bined. 


% More locomotives and cars in the 
U. S. are lubricated with Texaco than 
with any other brand. 


%& More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


¥%& More buses, more bus lines and more 
bus-miles are lubricated with Texaco 
than with any other brand. 


¥% More stationary Diesel horsepower 
in the U. S. is lubricated with Texaco 
than with any other brand. 


FOR YOUR ENJOYMENT 
TWO GREAT RADIO PROGRAMS 


- FRED ALLEN every Wednesday night. 
See your local newspaper for time and 


station. 


broadcasts of great operas every Sat- 


METROPOLITAN OPERA. Complete { : 
( 


urday. See your local newspaper for 
time and station, 


a es 


RETURN METAL DRUMS PROMPTLY thus helping to make present supply meet industry's needs and releasing metal for War Needs. 
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Cover: The illustration shows an example of the vital part power sup- 
ply plays in speeding the output of essential war equipment. Here 
we see electric welding and grinding jobs being done simultaneously 
to quicken army tank production. The power department is respon- 
sible for the ample, continuous flow of power for war production. 
Acme photo. 
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ORE than 100 Yarway Impulse Steam Traps are serving 
Howard Manufacturing Company’s Philadelphia Plant 
where the famous “Howard Clothes” are made. 

Draining steam lines, headers, steam separators and press 
ing machines of various types—these traps speed-up “heat- 
up,” keep equipment hot, assist in the big job of turning out 
approximately 150,000 suits per year. 

And last, but not least, these Yarway Traps are “saving 
Howard Clothes $3,000.00 per year in fuel oil.” 

Why don’t you install a Yarway Impulse Trap or two and 
let them prove what they can do for you ? See how its s 
size saves space. How its light weight and straight through 
piping make installation easy. How its unique design, with 
only one moving part, and its rugged bar-stock construction, 
cut maintenance costs. Then too, there is no need to cha 
valve or seat for widely-varying pressures. 

And when you consider that their purchase is usually no 
more than the cost of repairing an ordinary trap—why not 
get Yarway performance for your money ? 


A nearby Mill Supply Dealer handles Yarway Traps and will 
be glad to serve you. Or write for Catalog T-1736. 


YARNALL-WARING CO., 114 Mermaid Ave., Phila., Pa. 








WHAT LEADERS SAY 





Industry Salutes-And Answers the Call 


By WILLIAM P. WITHEROW 


RISTOPH- 

ANES said: 

“Lightnings 

and thunders from 

his mouth he 

hurled, and made 

a chaos of the Gre- 

cian world.” To- 

day we have another whose lightnings 

and thunders destroy and reverberate 

throughout ALL the world, and, drunk 

with power and thirsty for more lands 

to ravish, he has cast his eyes upon 

new horizons, to the rich, prosperous 

and happy Democracies beyond the 
sea. , 

America, slow to anger, has awak- 
ened... dispatched the S.O.S. to Amer- 
ican industry ... industry salutes and 
answers the call. Lincoln, in an earlier 
American emergency, said: “If we do 
not make common cause to save the 
good old ship of the Union on this 
voyage, nobody will have a chance to 
pilot her on another voyage.” 

“Common cause” means teamwork 
which is as vital to success here as in 
football. All elements must function 
together; the quarterback must call 
clear, understandable and _ intelligent 
signals; the captain formulates the 
type of play; the team, working in 
close harmony, carries out the plan. 
The captain and quarterback in this 
homely simile may be compared to the 
government, the line and the backfield 
are the workers and managers. The 
closer the unity, the surer no one will 
block the kick, nor intercept the pass. 

Most important, all should under- 
stand in our present emergency 
“things as usual” cannot obtain. In- 
dustry is now engaged in the produc- 
tion of schedules already fantastic in 
their scope, astronomical in their 
degree—future schedules will be super- 
fantastic and super-astronomical. Amer- 
ican industry, reared in a system of 
economy, founded on hard work, sacri- 
fice, skill, resourcefulness and ingenu- 
ity, can and will meet the demands of 
the day. Industry in its larger sense, 
employer and employe alike, can an- 
swer the signal and face the stupendous 
challenge hurled at it. 

Our industry is strong and capable 
of assuming the critical task before us. 
Let us keep it strong and let it grow 
to even greater stature. Let us sacri- 
fice and bear all the necessary burden 
to carry this job through, but let gov- 
ernment in turn keep a steady eye upon 
the fundamentals of American life, the 
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freedom of action, speech, worship, as- 
sembly, and last but not least, free 
enterprise—the cornerstone of them all. 

Operation of our industrial struc- 
ture may be compared to the operation 
of our Army. (It takes eighteen sol- 
diers behind the lines for one at the 
front; in the last War, the ratio was 
four to one.) We have both military 
and industrial soldiers; we have both 
military and industrial officers; and in 
each case, we all have the same boss— 
that is “Uncle Sam” himself. Each 
is working with fervor for defense. 
Worker is no less gallant than the 
soldier; the manager is no less patri- 
otic than the officer; all are working 
for the same goal. 

Industry recognizes the vast com- 
plexities, rearrangements and readjust- 
ments so necessary in the conversion 
from a peacetime to a wartime basis. 
Its ingenuity is amply illustrated in 
the manner in which plants formerly 
making civilian goods have switched 
to military production. Plants have 
shifted from typewriters to machine 
guns—sewing machines to pistols— 
lawn mowers to shells—refrigerators 
to artillery—tin cans to gas masks— 
ash trays to airplane parts—vacuum 
cleaners to bomber parts—piccolos to 
gun barrels. 

In this great effort, it is not in any 
way the function of industry to deter- 
mine the areas of defense or the tools 


to prosecute it. It is industry’s sole 
function to forge the tools and furnish 
them upon governmental demand. We 
should, however, think in terms of 
needs, rather than of wants. Industry 
will produce what is needed; it is 
doubtful whether it can furnish what 
everyone wants. 

There must be no faltering by any 
group for we know what has happened 
to nations which have faltered, but we 
should have perfect frankness as to 
the real situation confronting the na- 
tion, exaggeration should be avoided, 
people should not be _ needlessly 
aroused, and at the same time, there 
should not be a false lulling of security 
which does not exist. All the people, 
including management, labor and gov- 
ernment, should subordinate their 
wants as distinguished from their 
needs in this critical hour. 

Our ears are attuned to the clarion 
call of our forefathers: “We provided 
your liberty; safeguard it to the end. 
Treasure your freedom as your most 
precious heritage and defend it until 
death. America owns a spiritual birth, 
Let your faith in God endure.” 

American unity over the past cen- 
tury has not failed. Neither will there 
be any weakening in the present crisis. 
The industrial structure of the United 
States stands pre-eminent in its devo- 
tion to its obligations and its privileges 
to salute the flag and carry on. 





WILLIAM P. WITHEROW, president of Blaw-Knox Co. and recently 
elected president of the National Association of Manufacturers, graduated 
from Yale in 1908; worked for Jones & Laughlin Steel Corp., established 
his own engineering firm in 1910 and organized the Witherow Steel Co. 
in 1913 and served as its president. Witherow Steel purchased the 
Dilworth Porter Co. in 1927 and merged with the Donner Steel Co. in 
1929 with Mr. Witherow Chairman of the Board. After consolidation with 
Republic Steel in 1930, Mr. Witherow served as vice-president until his 


resignation in 1932. 


He was then successively: Chairman of the Pittsburgh Committee of the 
N.I.R.A.; resident director of the N.I.A.B.; director of the N.I.R.B.; and in 
1936 attended the International Labor Conference in Geneva as technical 
adviser representing the steel and coal industries. He was elected president 
of Blaw-Knox Co. in 1937. During 1940 he was chairman of the Industrial 
Mobilization Committee of the N.A.M. 

The address from which this page was taken was delivered at the 46th 
Annual Convention of the Association in New York on December 3, four 
days before war began. His foresight and keen appraisal of the situation 
is apparent for his remarks are even more appropriate for the Victory 
Program than for the Defense Program. Much of the address omitted here 
for lack of space dealt with specific suggestions for closer co-operation. 
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MIKE and IKE 
—They Look Alike 


looking men won't hurt you. They did not come from Mars nor have 

they anything to do with Orson Welles, and those things in their hands 
are not bloody bayonets. They are merely a couple of operators at the 
Duquesne Light Company's Dravosburg Substation dressed in special safety 
equipment as they use voltage detector sticks on a 22,000 volt line. It pays 
to be careful in the care and operation of high voltage equipment. When- 
ever parts of the system have to be disconnected for service or repair, tests 
must be made to determine whether the voltage is "off" before opening 
disconnects. Dressed in rubber suits and gloves and with heavy fireproof 
masks these operators are as safe as human ingenuity can make them for 
fulfilling their hazardous work. We are still wondering whether they can eat. 


D ON'T be alarmed, ladies and gentlemen and little children—these funny 
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@IN WASHINGTON ...A month 

after war was declared the increased 
tempo of production was noticeable 
although the full implication of the task 
ahead seemed apparent only to the 
Executive Offices and to the OPM. In 
his message of January 7, the President 
set as the Nation’s goal—and admits 
no doubt that it will be reached—as: 
60,000 airplanes, 45,000 tanks, 20,000 
anti-aircraft guns, and 8,000,000 t. of 
shipping for 1942; and 125,000 air- 
planes, 75,000 tanks, 35,000 a.a. guns 
and 10,000,000 t. of shipping in 1943. 


@OPM’s PROBLEM ... To carry 
out this program regardless of cost in 
money, men, effort and materials, was 
at the time the direct responsibility of 
OPM. Given the breaks, consumma- 
tion on schedule was definitely “prob- 
able” with the shipbuilding program in 
the most strategic position. The bottle- 
neck, constantly growing more con- 
stricted due to the war in the East, is 
still materials, roughly, with metals in 
the order of their importance as: mag- 
nesium; aluminum; nickel; tin; copper; 
zinc; lead; iron and steel. To this list, 
in an indefinite position, must be added 
rubber. 

The breaks will depend largely upon 
continued and increasing authority to 
get tough and push on production re- 
gardless of where the shoe pinches; the 
further development of substitute ma- 
terials; and revision of specifications by 
the armed forces and industry permit- 
ting the use of substitute materials, so 
as to give, not the best possible prod- 
uct, but the minimum necessary to do 
the job in hand; much further coordi- 
nation of all purchasing agencies to 
prevent internal competition and dupli- 
cation of effort; and, perhaps most 
important, a unanimous realization that 
winning the war is the country’s Num- 
ber 1 problem, superseding the rights, 
privileges and needs of individuals, or 
specific groups. These privileges are 
predicated upon the continued existence 
of the Nation, and a form of govern- 
ment, dedicated to the prime needs of 
the majority. 


@JUNKING THE SPAB... This 
was an advance toward the simplifica- 
tion and centralized authority long de- 
manded by industry and the World 


War I production “czar” Bernard 
Baruch. In keeping with the times the 
new organization head, Donald Nelson, 
is popularly termed the “dictator”. In 
a few weeks as head of SPAB he dem- 
onstrated his ability to administer with- 
out fear or favor, and it is said he was 
allowed by the President to write his 
own ticket outlining the authority 
deemed essential to execution of the 
task. 
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As chairman of the WPB Mr. Nel- 
son has supreme authority to: exercise 
general direction over the war procure- 
ment program; determine policies, 
plans, procedures and methods of the 
several federal departments; exercise 
the powers vested in the old SPAB; 
as well as supervise, and make such 
changes in organization of the OPM 
as he deems necessary. 


@THE PROBLEM TWINS . 
Civilian Defense and Price Control, 
both admirable in themselves, offer 
grave difficulties in carrying out orderly 
prosecution of the war effort. Two or 
three flashlights, shovels and two buck- 
ets per household are questionable in 
the light of present zinc shortages (for 
batteries) and the fact that there is con- 
siderable question as to whether 
sufficient metal (black sheet not alone 
tin plate) will be available for food 
containers. 


Price control measures are dangerous- , 


ly involved in politics, tightly wedged be- 
tween various pressure groups, a Con- 
gress with an eye on coming elections 
and the administration’s attempts to 
weave prices, taxation and war financing 
into a reasonably effective halter on 
inflation. On the surface administra- 
tion policy seems no more definite or 
logical than the action of Congress, and 
perhaps extends no farther than author- 
ization to meet unknown future prob- 
lems as they arise in the way that 
seems best at the time. 

At the time this is written, the 
House and Senate seem well on the 
road to compromise, on their conflict- 
ing price control bills, through a system 
of business licensing, although the de- 
tails and probable effectiveness of the 
measures are yet in doubt. 


@FINANCING ... The war is cur- 
rently no problem for “No war was 
ever won in the counting house.” The 
problem or problems of financing such 
astronomical figures is primarily in con- 
nection with the control of inflation and 
the prevention of post war economic 
disturbances. 

Inflation increases war costs, throws 
an undue burden on the working class 
because living costs outdistance wage 
increases, and depreciates the value of 
savings. A much larger proportion of 
war costs will be financed by current 
taxation than ever before and may 
reach 40 per cent. 

The remaining 60 per cent must be 
borrowed and it is in this connection 
that the defense bond and stamp sales 
are so important. Money borrowed by 
the government, from banks is undesir- 
able for two reasons. First, it tends 
toward inflation in itself by creating 
new money which the banks can issue 
against the new bonds. Second, it 


builds up a group of post war bond 
holders separate and distinct from the 
main body of taxpayers. 


®DEFENSE BONDS... Sales of 
bonds direct to the taxpayers on the 
other hand creates no new money but 
makes use of that already in circulation. 
Furthermore the debtor and creditor 
are one and the same. For purpose of 
illustration assume that all taxpayers 
are all individuals and all pay the same 
tax at a flat rate. In addition they each 
buy a proportionate share of defense 
bonds necessary to finance the balance 
of the current war program. 

At the end of the war each taxpayer 
is responsible for his share of the 
bonded debt but he holds bonds to 
cover his tax responsibility. That is he 
pays his taxes to pay himself for the 
bonds he holds. In effect the war was 
financed by current revenue. Simple? 
Too simple. Last month the sale. of 
defense bonds and stamps ran between 
five and six billion dollars or perhaps a 
fifth of the necessary amount. If the 
war is extended some form of forced 
saving may well be expected in order 
to broaden the base and prevent serious 
post war disturbances from the tre- 
mendous wartime debt which certainly 
will not be less than 100. billion dollars 
and may well be more. . 


@®PLANT PROTECTION ... This 
remains the primary responsibility of 
individual plants and manufacturers for 
maximum production is essential at all 
times. In addition to regular fire and 
accident prevention campaigns, plant 
protection should be provided and_this 
can be divided into two main headings: 
protection against deliberate sabotage; 
and protection against air raid damage. 

Power plants of all kinds are di- 
vided into three broad classifications 
each taken care of by a different gov- 
ernment agency. First are utility plants 
directly concerned with defense work. 
These are the responsibility of the Fed- 
eral Power Commission who will rec- 
ommend steps to be taken by individual 
plants. They will also co-operate, when 
requested, with other utility plants not 
directly concerned with defense work. 

Second, are industrial power plants 
operated by companies doing war work 
for the Army and Navy. These come 
directly under the FBI as a part of 
the entire manufacturing plant. 

Third, there are a large group of 
institutional and service institutions not 
directly connected with armament pro- 
duction yet vital to the welfare of the 
Nation. Help and assistance for these 
plants will be rendered by the Office 
of Civilian Defense. 

While the exact status of articles 
and information of this kind is not yet 
known, it appears that magazines will 
be allowed to print very little in the 
way of specific details for plant protec- 
tion. Therefore, it is necessary for each 
plant to get in touch with the proper 
authorities to be sure that every pre- 
caution deemed necessary is made and 
that steps be taken to insure continuity 
of operation during emergencies. 
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POWER AND 


ELECTRICAL 


A brief summary of the year's more important developments 
in the electrical reese | of specific interest to those in the 


power industry. Aside 


rom many spectacular developments 


in the stationary power field an unusual development was 
the construction of two 10,000-kw. mobile steam electric 
power plants for the United States Navy for emergency use 


NOTHING so forcefully reflects 

the great scope and develop- 
ment of the electrical industry dur- 
ing 1941 than the graph showing 
the monthly sales of electricity to 
industrial plants during the year as 
compared with those of other years. 
This graph is shown in Fig. 4. It 
will be noted that the sales rose 
from a level of around 51% billions 
of kw-hr. per mo. at the begin- 
ning of 1941 to over 714 billion 
kw-hr. in October, and the curve is 
still rising steeply. 

This increase in the sale of 
power to industry is, of course, not 
unexpected in view of the tremen- 
dous increase in our industrial pro- 
duction as a consequence of our war 
effort. According to Leland Olds, 
Chairman of the Federal Power 
Commission, every dollar of De- 
fense-power spending requires 23, 
kw-hr. of electrical energy. 

In the central station field the 
great increase in demand for indus- 
trial power during the year was 
met successfully in every section of 
the country except -for a few weeks 
in the Southeast where extreme 
drought made necessary the tem- 


porary curtailment of non-defense 
power uses. Due to shortage of 
material, to other defense demands 
on manufacturers of turbines and 
to labor difficulties, generating ca- 
pacity actually installed by the 
utilities in 1941, fell 600,000-kw. be- 
hind installation programs. Peak 
loads increased 3,250,000-kw. dur- 
ing the year. Net additions to gen- 
erating capacity amounted to 
2,712,000-kw. or 538,000-kw. less 
than the increase in peak loads, 
drawing to that small extent on re- 
serves. 

Installed capacity at the end of 
the year, as reported by the Edison 


Fig. |. (Below) A row 

of 60-in., 800,000,000 

candlepower search- 

lights ready to leave 

the General Electric 
Co. shops 


Electric Institute, was 9,600,000- 
kw. in excess of the sum of the in- 
dividual peak loads, compared with 
a margin of 10,150,000-kw. in 1940. 

The electrical industry stood 
out prominently not only in its 
very substantial direct contribu- 
tions to the war program but it was 
also called upon to help all the 
other industries in gearing their 
facilities to. such production—to 
supply more power-generating 
equipment, more motors, more con- 
trols, new electric heating proc- 
esses, new welding technique, spe- 
cial electronic tube devices, and 
equipment and methods for in- 


Fig. 2. (Above) Quality service on rural lines 


will be improved by this Westinghouse auto- 
matically reclosing oil circuit breaker designed 


for mounting of pole cross arms 





DEVELOPMENTS 


Fig. 3. General Electric outdoor steam 
turbine - generator set with hydrogen - 
cooled generator rated at 20,000-kw. at 
the City of Glendale (Calif.) power 


station 


creasing the power carrying capac- 
ity of distribution systems already 
earrying full loads. 

Before the end of the year, com- 
panies like the General Electric Co. 
and Westinghouse, were devoting 
from 14 to % of their productive 
facilities to war items. Some of the 
plants of these companies were en- 
gaged almost entirely this way. 

Electrical engineers were called 
upon during the year for many un- 
usual and highly specialized de- 
signs of all sorts of products. They 
responded promptly and efficiently, 
and in the future the results of 
their endeavors will be reflected in 
still other fields. 

While it is impossible in the 
limited space available to present a 
detailed account of even those de- 
velopments of direct interest to the 
power industry, a good general im- 
pression may be had from the fol- 
lowing abstracts of the engineering 
achievements of the three great 
electrical companies in this country. 


GENERAL ELECTRIC CO. DE- 
VELOPMENTS IN 1941 


As reported by the General 
Electric Co., statistics concerning 
56 turbine-generator sets of 10,000- 
kw. or greater capacity, aggregat- 
ing 2,339,000-kw. for public utility 


service, reveal interesting trends - 


concerning size, operating condi- 
tions, ete. The average capacity 
for the entire list is 41,600-kw., and 
all but two—one of 25,000-kw. and 
one of 15,000-kw. are for condens- 
ing service; a fact indicating the 
effect of national-defense power re- 
quirements. Eleven, single cylinder 
turbines ranging from 50,000 to 
80,000-kw. are designed for opera- 
tion at 1800 r.p.m. There are five 
85,000-kw. cross-compound sets 
with high-pressure elements at 3600 
r.p.m. and low pressure elements at 
1800 r.p.m. Forty machines, total- 
ing 1,194,000-kw. are for operation 
at 3600 r.p.m. The two-speed cross- 
compound machines divide into two 
groups, with 16 generators totaling 
917,000-kw. at 1800 r.p.m., and 45, 
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totaling 1,422,000-kw. at 3600 
r.p.m. Six high-speed, high-pres- 
sure casings have double shell con- 
struction. Twenty turbines, in sizes 
from 25,000 to 60,000-kw., are of 
the close-coupled, tandem-com- 
pound construction with fabricated 
double flow exhaust casings. 

Ten of the turbines will operate 
at 1200- to 1350-lb. pressure; 25 
will be in the range from 800 to 
875 lb.; 12 are for 600 to 650; 8 
are for 300 to 450; and one low- 
pressure element with an entering 
cross-over pressure of 195 lb. 

Among the 3600 r.p.m. units all 
rated above 25,000-kw. and all but 
one rated 25,000-kw. will have hy- 
drogen cooling. The three 80,000- 
kw. 1800 r.p.m. generators will also 
be hydrogen cooled, as will be both 
high- and low-speed generators of 
the five cross-compound machines. 


Twin Branch Turbine 


Most outstanding of all the tur- 
bines delivered or placed in service 
during the year was the one placed 
in use in the Twin Branch Station 
of the Indiana and Michigan Elec- 
trie Co. The performance of this 
unit surpasses that of any other in- 
stallation in the United States from 
the standpoint of the economy that 
is expected of it. It is a cross- 
compound unit with an aggregate 
rating of 76,500-kw., designed to 
use steam at an initial pressure of 
2300 Ib. per sq. in.,; the highest ever 


IN 1941 


ee 


used in an electric utility generat- 
ing station in this country. 

The second 80,000-kw., 1800 
r.p.m. single-casing turbine with 
hydrogen-cooled generator for the 
Central New York Power Corp., 
was placed in service at Oswego, 
N. Y. Another noteworthy instal- 
lation of the year was the 80,000- 
kw., 1800 r.p.m. single-casing ma- 
chine at the Buek Station of the 
Duke Power Co. The first hydro- 
gen-cooled turbine-generator for 
outdoor operation was placed in 
service by the City of Glendale, 
California. Rated at 20,000-kw., 


SALES'BILLIONS OF KW-HR. PER MONTH 


Fig. 4.- Sales of electricity to industrial plants 
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the turbine has an unusual load 
characteristic to give it very effi- 
cient performance at light loads. 

An unusual development is the 
construction by G. E. of two 
10,000-kw. mobile steam electric 
power plants mounted on special 
railway cars, for The Navy Depart- 
ment to supply emergency power 
wherever its projects may require. 
Each power plant is housed in two 
specially built railway cars. The 
boiler and its auxiliaries, and a 
starting engine generating set have 
one car; the turbine-generator and 
its accessories, a condenser, and 
switchgear have the second. A mo- 
bile substation constructed on a 
standard car will also be used to 
permit proper voltage to be ob- 
tained for any Naval Shore Estab- 
lishment. 

Each unit will furnish 140,000 
lb. of steam per hr. The single- 
eylinder turbines will use 550-lb., 
825 deg. F. steam. The 3600-r.p.m. 
generators produce 60-cycle, 
3-phase, 13,800-v. power, and will 
be forced air cooled. 

Well over a million kv-a. ecapac- 
ity in waterwheel-driven genera- 
tors was under construction or 
newly ordered at General Electric 
Co. plants during 1941, and about 
9,000,000-hp. in turbines for pro- 
pulsion equipment in ships was 
being supplied. 

Transformers and Switchgear 

Six large transformers were 
mounted on individual railway 
ears as a highly mobile reserve for 
a utility. Spirakore wound-core 
construction was extended to dis- 
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Fig. 5. (Above) This 3600 
r.p.m. hydrogen - cooled, 
Westinghouse generating ~ 
unit is installed at the © 
Acme Station of the To- jp 
ledo Edison Co. It is 
rated at 62,500 kv-a. 


Fig. 6. (Right) The 20,- 
000,000-v. Rheotron, giv- 
ing electrons a speed 
within 1/10 of | per cent 
of that of light in the G.E. 
laboratories 


tribution transformers in the 22,- 
000 to 66,000 v. range, and a new 
form of shielded-layer winding 
provided for the 44,000 to 66,000 
v. ratings. Load ratio ‘control 
equipment was extended to ratings 
up to 50,000 kv-a. and 220,000 v. 
Metal-clad switchgear was de- 
veloped for the 250,000 kv-a. G. E. 
magne-blast circuit breaker. A new 
type of a.c. generator speed-match- 
ing and paralleling equipment was 
developed and applied for auto- 
matic hydroelectric stations. For 
control of the Smith-Putnam wind 
turbine at Grandpa’s Knob, Vt., 
the switchgear is something like 
that for an automatic hydro-elec- 
tric generating station, but it also 
includes equipment for the accu- 





rate control of the wind turbine by 
adjustment of the turbine blades. 

A new single circuit substation 
unit was developed to provide in 
one co-ordinated and factory-built 
assembly, a complete outdoor-type 
substation with one outgoing feed- 
er. A complete line of load center 
unit substations for secondary 
voltages of 600 v. and below was 
developed to meet the needs for 
electric power at utilization voltage, 
and was quickly adopted in a wide 
variety of industries. 


Instruments 

A new principle of insulation 
construction was applied to outdoor 
current transformers, .7.5 and 15 
kv. 1000 amp. and above. Medium- 
size inkless recording ammeters and 
voltmeters were made available 
with a 30 in. chart moving at the 
rate of one inch per day. A line 


of 9600-cycle instruments was 
made available particularly for in- 
duction heating service. A new 
photoelectric recorder, featuring 
unit construction, was given a re- 
sponse speed five times as fast as 
the previous design. The writing 
speed of the oscillograph electric 
transient analyzer was doubled by 
the use of a higher cathode-tube 
voltage. Electromagnetic strain 
gages were applied to give a con- 
tinuous indication of strain in vital 
parts of machine tools. A travel or 
displacement recorder, a scrape 
abrasion tester for synthetic wire 
enamels, a short interval chrono- 
scope, a thermal-conductivity-type 
gas analyzer, and an all-electronic 
spark generator for spectrographic 
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analysis were still other new in- 
struments of the year. 

The General Electric Tri-Clad 
motor line was extended in both 
size and variety. Now included are 
both open and splashproof con- 
structions, with mechanical modifi- 
cations as round frame, face- and 
flange-type end shields, vertical 
motors, and gear motors. 

Wound rotor polyphase induc- 
tion motors were built with 1500- 
hp. ratings; the largest of such 
type had been 800-hp. Another 
record for size was set by a 3000- 
hp., 1800 r.p.m. squirrel cage poly- 
phase induction motor. 

A new blue-sensitive phototube 
developed by General Electric pos- 
sesses about 30 times the quantum 
efficiency of the red sensitive types. 
The manufacturing technique used 
in making tubes was applied ad- 
vantageously to vacuum capacitors 
and a high vacuum switch. 


WESTINGHOUSE ENGINEER- 
ING ACHIEVEMENTS IN 
1941 


At its East Pittsburgh works, 
The Westinghouse Electric & Mfg. 
Co., during 1941, increased by 70 
per cent its production of electric 
generating equipment. The genera- 
tor division completed and installed 
the first of the three largest water- 
wheel generators in the world—the 
108,000-kw. machines built for 
Grand Coulee. Westinghouse also 
received during 1941 an order for 
three more of these generators to 
be installed at Grand Coulee dur- 
ing 1943 and 1944. 

The list of Westinghouse steam 
turbines for 1941 shows a wide va- 
riety of types. The majority, as 
might be expected, operate at 3600 
r.p.m., although here the record of 


generator size set last year—Con- 
solidated Edison Company’s 65,- 
000-kw.—is only modestly exceeded. 
Only four of 37 units, or 17 of the 
total rating, run at 1800. For units 
up to about 60,000-kw.—the bulk 
of the machines built—the 1800 has 
been virtually abandoned. The 1800 
r.p.m. machine has, however, by no 
means been eclipsed by higher 
speeds for the top capacities. Not- 
ably, there is the 80,000-kw. single- 
eylinder unit for the Chester 
Station of the Philadelphia Electric 
Co. This has a low inlet pressure, 
250 Ib., and on this account is ex- 
tremely large physically. There are 
several tandem units, displaying a 
wide variety of combinations of 
speed and arrangement. For in- 
stance, the 100,000-kw. condensing 
turbine for the Burlington Station 
of the Public Service Electric and 
Gas Co. is what might be termed a 
cross-compound tandem machine. A 
high-pressure (1250 lIb., 950 deg.) 
unit drives a 50,000-kw. generator. 
It exhausts to two low-pressure tan- 
dem units, coupled to a 50,000-kw. 
generator. Both shafts turn at 
3600 r.p.m. 

On the other hand, in each of 
the two cross-compound 150,000- 
kw. units for the Southwark Sta- 
tion, Philadelphia, one turbine 
drives a 65,000-kw. generator at 
3600 r.p.m., while a low-pressure 
turbine turns an 85,000-kw. genera- 
tor at 1800 r.p.m. The third 150,- 
000-kw. unit, for the Commonwealth 
Edison Company’s Fisk Station, 
made up of a two-cylinder tandem 
turbine unit and a single 1800 
r.p.m. generator. Hydrogen cool- 
ing has virtually swept the field for 
all generators above 20,000-kw. 

It is significant, and at the same 
time a tribute to modern design, 
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States Navy 


Fig. 8. Distribution transformer sealed air- 
tight like a can. Cover is welded on, the 
transformer sealed for life (Westinghouse) 


that although the demands have 
been great and the types many, 
few important changes in basic 
construction have been required. 
Several years ago turbine designers 
realized that standardization of 
complete units, for all its attractive- 
ness, was not for them. Seldom, if 
ever, would two turbines of similar 
rating of 25,000-kw. or larger be 
exactly alike. They did the next 
best thing, however, which has 
proved a boon in the present times. 
They developed a family of designs 
for the complete range of sizes, each 
one related to the next in basic form 
and principle. Only through cor- 
related lines of similar parts re- 
gardless of machine size could the 
present demand for machines be 
met. 

The development of a method of 
flexibly supporting the stator cores 
of two-pole 60-cycle turbine genera- 
tors has been completed. This con- 
struction isolates the stator core so 
that mechanical energy of double 
frequency vibration cannot be 
transmitted directly to the housing 
structure through structural mem- 
bers. Ten 3600 r.p.m. units ranging 
in rating from 31,250 to 81,250 kv- 
a. are now in operation with flex- 
ible core mounting. 

Two 5000-hp. Westinghouse mo- 
tors went to work to produce alumi- 
num sheet required for airplane 
production in the world’s largest 
aluminum sheet mill—the Alcoa, 
Tenn., Plant of the Aluminum 
Company of America. Built espe- 
cially for this aluminum mill, the 
motors weigh 240 tons apiece and 
have the greatest horsepower ever 
built into machines designed to op- 
erate at the slow base speed of 30 
r.p.m. 


5] 








Fig. 9. (Above) G.E. 
Air-blast breaker, 
138,000 v., 600 amp. 


Fig.10.( Right) Work- 
ing with a wind tun- 
nel Westinghouse 
engineers are learn- 
ing more about the 
flow of steam in 
steam turbines 


A motor that produces as much 
power as 400 automobiles was de- 
livered to the Army’s Wright Field 
in Dayton, Ohio, where it will drive 
two giant fans in a new wind tun- 
nel to create 400-mile-an-hour gales 
for the testing of full sized plane 
propellers and engine enclosures. 
The motor is rated at 40,000-hp., 
making it the largest wound-rotor 
induction motor ever built. 


Protected Power for Industry 


Westinghouse engineers helped 
make factory power less vulnerable 
to sabotage and air raids by apply- 
ing the secondary network system 
previously used for city power dis- 
tribution systems. In addition to 
protecting factories against great 
power interruption from sabotage 
or bombing, the secondary network 
is more reliable in normal operation. 

Westinghouse tripled its pro- 
duction of Ignitrons. Nearly 150 
banks of these power regulators 
which change alternating current 
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during the year to meet defense re- 
quirements. A complete system of 
500 lights, including traffic signals, 
beacons, floodlights and landing 
lane markers was supplied to the 
Washington National Airport. 

A gigantic ice box where tem- 
peratures drop to 20 below zero 
was added to the test electrical ap- 
paratus at the Westinghouse East 
Pittsburgh Works. It will aid in 
determining how such devices as 
compressed air circuit breakers— 
the safety switches of power lines 
—operate during cold winters. 

A ‘‘stop-and-go’’ power switch 
was developed to replace fuses on 
rural lines, insuring continuous 
power service and reduced mainte- 
nance cost. Mounted on poles when 
a short circuit occurs, this circuit 
breaker stops the flow of electricity, 
to direct current were produced 
during the year. 


The Westinghouse Lighting Di- 
vision in Cleveland, Ohio, doubled 
its output of lighting equipment 
preventing the trouble from reach- 
ing the power house. Five seconds 
later, the switch restores current to 
the power system. Because 80 per 
cent of all power faults are tem- 
porary, the brief period between 
the stop and go provides ample 
time for most troubles to correct 
themselves. If the trouble is not 
temporary, the switch opens the 
circuit and leaves it open. 

A street lamp that can light a 
longer stretch of roadway resulted 
from national defense priorities on 
metals. The great demand for 
aluminum to build airplanes sent 
lighting engineers in Cleveland, 
Ohio, searching for a substitute for 
the processed aluminum reflectors 
used on street lights. They devel- 
oped a method of fitting a silver 
coated glass reflector inside a spun 
steel hood, and the result was a fix- 
ture as good as the aluminum in all 


respects—and in some ways it was 
better. It was possible to design 
the new reflector to produée a wider 
angle of light, meaning that a much 
longer stretch of street can be 
lighted from a single lamp. 

To fill the lighting needs of new 
industrial plants engaged in na- 
tional defense work, Westinghouse 
built a $3,000,000 plant at Fair- 
mont, W. Va., to turn out 50,000 
tube-shaped fluorescent lamps a 
day. In 1941 the demand for flu- 
orescent lamps was more than 20,- 
000,000 units—a 300 per cent in- 
crease over 1940. Next year, it is’ 
estimated, production will exceed 
40,000,000 fluorescent lamps. 


SOME DEVELOPMENTS OF 
THE ALLIS-CHALMERS CO. 


Early in 1940, the Allis-Chal- 
mers Electrical Department began 
to make plans for meeting possible 
wartime demands for its products. 
The number of tanks, planes, guns, 
and other material American indus- 
try would have to produce could 
not be measured alone in the pro- 
duction machinery necessary to 
turn them out. The need for elec- 
tric power and electrical equipment 
to drive those machines was equally 
important. 

A steady flow of vitally needed 
power plant equipment is leaving 
the Allis-Chalmers shops every day. 
In production are many central 
station turbo-generators and water 
wheel driven generators and many 
hundreds of smaller units. Among 
the larger units that will add ur- 
gently needed capacity is a 173,000 
kv-a. turbo-generator. 

In the marine field production 
of equipment was increased 1300 
per cent! All types of Allis-Chal- 
mers motors, generators, and con- 
trol equipment are already in 
operation on cargo vessels, net ten- 
ders, submarines, submarine ten- 
ders, tugboats, destroyers, and 
auxiliaries of many kinds. 

For the steel-making industry, 
too, from mine to processed metal, 
the Allis-Chalmers Co. supplies a 
wide variety of equipment. In- 
eluded are motor-generator sets, 
large motors to drive steel mill 
rolls, intricate control panels and 
switchboards that are the nerve 
centers of steel manufacture, and 
a new Regulex control that reduces 
losses due to strip breaking and 
wrinkling. 

To permit fast are welding of 
thinner gage metals of many kinds, 
engineers in the Rectifier division 
of the Electrical Department have 
developed the Weld-O-Tron elec- 
tronic are welder. 
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Power Output Soars 
From War Impetus 


Over $600,000,000 poured into the utility industry last year, 
adds 2,712,000 kw. net to bring the total installed capacity to 
44,350,000 kw. Output reaches peak of 168 billion kw-hr. and 
peak loads increase 10 per cent to cut excess ay ae below 
10 million kw. E.E.I. survey shows about 9 million kw. scheduled 
for next 3 yr. but expresses concern over availability of mate- 
rials and equipment. Utility rates drop but taxes increase to 
20.5 ct. per dollar of gross revenue. Including some 12,000,000 
kw. in mining and manufacturing industries, the country's gen- 
erating capacity is now over 56 million kw. and the total annual 
output from these various sources is well over 200 billion kw-hr. 


[NCREASES IN DEMANDS for 
industrial electric power, up 30 
per cent due to defense effort, was 
successfully met in every section 
of the country during 1941 except 
for a few weeks in the southeast 
where extreme drouth made nec- 
essary temporary curtailment of 
non-defense power uses. 

Due to shortages of material, 
to other defense demands on man- 
ufacturers of turbines and to labor 
difficulties, generating capacity 
actually installed in 1941 fell 
600,000-kw. behind installation 
programs. At the same time peak 
loads increased 3,250,000-kw. 
with net additions to generating 
capacity of but 2,712,000-kw. The 
difference, 538,000 less than the 
increase in peak loads, made it 
necessary to draw to that small 
extent on reserves. 

Installed capacity at the end 
of the year was 9,600,000-kw. in 


excess of the sum of individual 


peak loads, compared with a mar- 
gin of 10,150,000-kw. last year. 
This excess capacity will be in- 
creased, however, by 3,655,000-kw. 
of generating capacity scheduled 
for installation in 1942. 

In this connection, however, 
it is well to remember that the 
scarcity of basic raw materials 
and the high state of general em- 
ployment indicate that further ex- 
pansion of war production must 
come primarily by decreasing non- 
defense business and by longer 
hours of plant operation. These 
factors will cause a further 
growth in energy output (kw-hr.) 
without much increase in require- 
ments for new generating capac- 
ity. 
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The principal need for addi- 
tional generating capacity appears 
to be for increased production of 
aluminum, magnesium and the 
products of the electric furnace. 
According to present defense pro- 
duction programs, it is expected 
that these items will require in 
1942 and 1943 an additional 2,000,- 
000-kw. capacity. The present 
construction schedule calling for 
6,400,000-kw. of new generating 
capacity in 1942 and 1943 should 
cover these requirements. 


Generating Capacity 
44,350,000-kw. 


Of the 2,854,000-kw. of new 
generating capacity installed in 
1941, electric utility companies 
added 1,986,000, municipal plants 
added 214,000 and governmental 
plants added 654,000-kw. The 
year’s installation by electric util- 
ity companies represented 88 per 
cent of their programs announced 
a year ago. 

After deducting equipment 
retired from service or reduced 
in capacity rating, the net gain 
was 2,712,000-kw., with 1,976,000- 
kw. of steam, 681,000-kw. of hydro 
electric plants and 56,000-kw. of 
internal combustion engines. This 
brings the total central station 
generating capacity at the end of 
the year to 44,350,000-kw. 

It is important to note that 
in addition to central station ca- 
pacity a considerable number of 
manufacturing plants and mines 
produce their own electric power. 
At the end of 1941 the generat- 
ing capacity of these isolated 
plants had reached about 12,000,- 
000-kw., bringing the generating 


capacity in the United States to 
a total of 56,000,000-kw. at the 
end of the year. Manufacturing 
and mining plants added 1,000,- 
000-kw. of capacity in 1941 and 
are expected to add an additional 
900,000-kw. in 1942. 

New generating capacity to be 
installed during the next 3 yr. 
is shown by Table I but priorities 
may materially influence the 
scheduled installations. 

A re-survey made December 1, 
1941, of expected delivery dates of 
equipment showed that the 1942 
schedules have been augmented 
several hundred thousand kilo- 
watts by installations planned for 
1941 but not completed that year, 
that a large amount of capacity 
scheduled for 1942 had been de- 
ferred to 1943, and considerably 
more scheduled for 1943 had been | 
deferred to 1944. The table gives 
the result of this re-survey. Later 
developments, of course, may 
cause further deferments in these 
schedules. 


Peak Loads 


The sum of the December peak 
loads on the various systems of 
the country will show about 10 
per cent above the figure for last 
year, bringing the total to ap- 
proximately 34.75 million kw. The 
total installed generating capac- 
ity of the country was 9,600,000- 
kw. more than the sum of the in- 
dividual peak loads. This margin 
represents unused capacity which 
is available to carry additional 
loads and capacity held in reserve 
against breakdowns and other 
emergency conditions, including 
periods of low water. 

In 1941 the electric utility com- 
panies of the United States spent 
in round numbers $600,000,000 on 
new construction, substantially 
equal to the construction budget 
reported at the beginning of the 
year. The construction expendi- 
tures were: 38 per cent for gen- 
erating capacity; 21 per cent for 
transmission lines and _ substa- 
tions; 37 per cent for distribution 
lines; and 4 per cent for miscel- 
laneous structures. 

Reported 1942 budgets are 10 
per cent greater than 1941 bud- 
gets but these expenditures will 

(Continued on Page 73) 


Table |. Thousands of kilowatts scheduled for 
completion the next 3 yr. 

1942 1943 1944 

Private Utilities ...2,385 1,960 965 

Municipal Plants ... 123 120 90 

Government 1,157 670 345 


2,750 1,400 





3,665 
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Fig. |. Blasting stumps 
across the river from Camp 
Gifford 


CLEARING The 


Grand Coulee Reservoir 


HE CLEARING of 54,000 acres 

of rugged and timbered terrain 
for Grand Coulee reservoir, one of 
the largest land clearing opera- 
tions ever undertaken by the Work 
Projects Administration, is now 
virtually complete. 

Sponsored by the Bureau of 
Reclamation of the Interior De- 
partment, this project employed 
approximately 3000 men at its 
peak and utilized a total of 
10,000,000 man hours of labor in 
a clearing task which, while less 
spectacular than the construction 
of the dam proper, was absolutely 
essential to Grand Coulee’s opera- 
tion. A total of $4,900,000 was 
expended for wages during the 
21%-yr. period of the work. 

To assure a reservoir free from 
floating debris that might injure 
the dam and its machinery or in- 
terfere with navigation and other 
developments, it was necessary to 
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clear the canyons and valleys of 
four rivers, the Columbia and its 
tributaries—the Sanpoil, the Ket- 
tle, the Spokane—and rid them of 
thousands of trees and tons of 
undergrowth and debris. Thou- 
sands of buildings also had to be 
removed or demolished and more 
than 3000 people evacuated from 
the area. 

The reservoir will form a lake 
151 mi. long, reaching from Grand 
Coulee Dam in Washington State 
to the Canadian border, when the 
waters reach their ultimate height. 
Gates of the dam were closed last 
spring, and already the water has 
backed up 140 mi. and has reached 
a height sufficient to permit opera- 
tion of the generators. 

Electrical energy from Grand 
Coulee started flowing into the 
lines in October. The WPA also 
has cleared the right-of-way for 
the erection of lines that will hook 


in with the Bonneville power cir- 
cuit. And with Coulee generating 
at full capacity, one of the largest 
blocks of firm power in the coun- 
try will be available for the war 
effort and development in the 
Northwest. 

Already many metallurgical 
plants and shipyards working on 
defense orders are using current 
from Bonneville, and the addition 
of Grand Coulee current to the 
lines will increase the power con- 
siderably. It is probable that the 
current will also be extended to 
western Idaho, where lie immense 
phosphate beds, ready to be con- 
verted into chemical fertilizer by 
electrical energy. 

The lake will have a surface 
area of about 82,000 acres. Its 
151-mi. length makes it the longest 
man-made lake in the country. 
The width will vary from 2000 ft. 
in the canyons to 4 mi. at the 
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Fig. 2. Merchantable timber 

is hauled to central piles and 

stacked for transportation to 
the mills 


widest point. The maximum depth 
will be 375 ft. When completely 
full, the reservoir will hold 10,- 
000,000 acre-feet of water. 

A housing and feeding pro- 
gram of considerable proportions 
was necessary for the army of 
men engaged in this great clearing 
operation. Seven camps on ground 
were erected to house them; and a 
floating camp, housing 130 men 
was used to get at places inacces- 
sible from the ground. 

Camps Lincoln, Gerome, Clif- 
ford, and Keller were semi-perma- 
nent wooden barrack camps. Each 
barrack was 130 by 20 ft., housing 
40 men. Camps Spokane, Detillion 
and Little Falls were tent camps 
of 200 men each. 

Camp Ferry, the floating camp, 
was built on three barges, each 
64 by 24 ft. Double decked super- 
structures, with sleeping rooms, 
were erected on two of them, and 
the third housed the kitchen, mess 
hall and shower rooms. A smaller 
barge carried the machine and 
tool rooms. 

Twenty-one boats were used 
by the clearing crews, all but one 
of them built on the project. Larg- 
est of these was the “Paul Bun- 
yan,” 65 ft. long, with a 20-ft. 
beam and a 4-ft. draft. It was 
powered by twin Diesel motors of 


Fig. 4. All that is left of 

Marcus now. The Great 

Northern Bridge is partly 
under water 


Fig. 3. The town of Marcus, before flooding 


The almost endless ramifications of present day power development are 
well exemplified in the great clearing operations necessitated by the con- 
struction of Grand Coulee Dam. This article describes briefly the physical 
aspects of this great undertaking and only hints at some of the social and 
economic problems involved. This was one of the largest clearing oper- 
ations ever undertaken by the Work Projects Administration. It involved 
clearing of 54,000 acres of timbered land 


125-hp.; had a capacity of 100 tons 
and could carry 300 men. It was 
used for towing Camp Ferry from 
place to place and for transport- 
ing heavy equipment wherever it 
is needed. 

Prior to clearing operations a 
large surveying party entered the 
site of the reservoir to mark the 
contour lines of the lake. Clearing 
crews had to follow the lines over 
all obstacles, removing everything 
from the bed that would interfere 
either with navigation or opera- 


tion of the dam, and everything 
from above the water line that 
would fall into the lake and be- 
come an obstruction. An exten- 
sive survey was made, covering all 
rivers, creeks and valleys border- 
ing on the upper Columbia; a 
foray of 30 mi. was made up the 
Spokane River. 

In addition to the Columbia 
River, Grand Coulee Dam has 
backed up the Spokane River for 
35 mi., and the Sanpoil and the 
Kettle Rivers for 8 mi. 











About 100,000 acres of land 
were negotiated for and purchased 
by the Bureau of Reclamation. 
Title to all land in the reservoir 
area, up to 1310 ft. above sea level 
now rests with the Bureau. 

Not only was the land pur- 
chased, but possessions of some 


3000 persons who lived in the site - 


of the lake were either purchased 
or moved to higher ground. Whole 
villages were moved and the 
ground leveled. Railroad tracks 
and highways were: relocated, 
bridges torn down and replaced 
with others out of reach of the 
water. Churches, schools, fences, 
utilities and barns were moved, 
if possible. If not, they were 
turned over to the WPA for demo- 
lition, and with trees, roots and 
underbrush, were burned. Five 
hundred farm homes were aban- 
doned; numerous orchards were 
eut down and grubbed out, in- 


cluding one peach orchard of 
12,000 acres at Kettle Falls. 
Several villages were uprooted 
from their sites along the four 
rivers, the movable possessions 
moved elsewhere, and the sites 
leveled. Boyds, a village 117 mi. 
above the dam, has been moved 
to nearby benchland, the former 
site now being under 30 ft. of 
water. Marcus, largest of the vil- 
lages affected, with a population 
of 600, is now on a high flat. 
Kettle Falls was moved to higher 
ground at Meyer Falls, 4% mi. 
away. Buildings at Daisy and 
Clifford were razed and the town 
moved to a hill. Seventy-five feet 
of water cover their former site. 
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Inchelium has been moved 2 mi. 
away, as has been Gerome. Their 
sites are now under 100 ft. of 
water. 

Considerable heavy land clear- 
ing equipment was utilized on this 
project. Equipment was supplied 
by the Bureau of Reclamation, 
sponsor of WPA operations. In- 
cluded were large 70 and 90-hp. 
tractors equipped with bulldozer 
blades, logging equipment and 
double drum hoists. Heavy equip- 
ment was essential not only for 
clearing operations, but also for 
the construction of access roads 
to clearing areas, so that fleets of 
trucks could transport men, equip- 
ment and salvageable materials. 
The construction of these roads 


1,700,000-kw. available 50 per cent 
of the time. The reservoir, in addi- 
tion to providing a power source 
of approximately 1,000,000-kw. in 
excess of that required for the 
pumping associated with the Co- 
lumbia Basin development, will 
also regulate the flow of the 
Columbia River and provide a 
more effective utilization of the 
water resources of this mighty 
river. 

Only two of the camps, and 
about 500 men remain to clean up 
the work. They are engaged in 
bringing out the last of the salable 
timber in the higher areas, and in 
grubbing out the last of the thou- 
sands of roots and stumps. Camp 
Ferry is moving up and down the 


Fig. 5. Above. Camp Ferry, mobile unit used in 
c'earing remote and inaccessible places along the 
Columbia. Two of the barges are used for sleeping 
quarters while the third houses dining room, kitchen, 
office, wash rooms, etc. 


Fig. 6. Left. Camp Kettle close-up looking north- 


through this rugged terrain was 
by itself an engineering task of 
huge proportions. 

More than 32 million board feet 
of salable timber has been cut out 
of the basin, trimmed, and skidded 
to the river, where it was floated 
to the dam, and auctioned off to 
the highest bidder. 

Since the gates were closed the 
water in the reservoir has been 
rising steadily. By the middle of 
August the lake had reached out 
133 mi., with a stage of 1255 ft. 
above sea level. Two-thirds of the 
potential capacity of the reservoir, 
about 7,000,000 acre-feet is now 
behind Coulee Dam. 

With full operation, Coulee 
Dam will provide a source of 
984,000-kw. of prime power avail- 
able 95 per cent. of the time, and 


west. Taken at about 300 ft. 


lake, watching for slides and keep- 
ing the booms free of debris. 

Other aspects of the creation of 
the lake, in addition to power and 
irrigation, are those of transporta- 
tion and recreation. Ore, ranch 
products, and timber may eventu- 
ally be transported not only from 
the reaches of the lake itself, but 
from the Arrow Lakes district in 
British Columbia, with which it 
will connect at some jater date. 
Recreational facilities have al- 
ready sprung up, and the lake 
should soon be one of the outstand- 
ing scenic spots of the entire area 
of the Northwest. 

In addition, the combination 
of transportation and abundant 
power should give rise to new in- 
dustries in the territory, and the 
introduction of water to the fertile 
but arid land should make it 
notable in agriculture’s history. — 
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War and Drought Force 
Swiss Hydro Expansion 


DvE To a prolonged period of 
good weather during the summer 
and autumn of 1941 Swiss reservoir 
lakes reached an unprecedented 
low level. The month of September, 
1941, was the driest since 1898 and 
even October rainfall was abnor- 
mally low. 

As a result the Swiss Federal 
Railroads drew on the reservoir 
supplies much earlier than usual 
and even further restricted sched- 
ules which for other reasons al- 
ready had been curtailed. Heating 
of passenger coaches during the 
winter of 1941-1942 has also been 
strictly regulated. 

By producing yearly 8 billion 
kw-hr. of electrical energy, Switzer- 
land, a neutral but completely 
landlocked little country, occupies 
first rank in Europe in the use of 
national water power resources. 
However, following a ruling of the 
Federal Department of Economics, 
a 15 per cent reduction in public 
consumption of electricity went 
into effect on November 15, 1941. 
Street lighting throughout the 
country has been reduced by 30 per 
cent, and lights in shop windows 
have to be turned off nightly at 
8:30 p.m. Use of electric heaters in 
homes, except in eases of illness, is 
prohibited. 

Some 77 per cent of Switzer- 
land’s electric power is produced in 
winter from direct water supplies 
and only 23 per cent is furnished 
by reservoirs filled during the sum- 
mer season. Since the first World 
War power stations in Switzerland 
have quadrupled their capacity and 
at a first glance power shortage 
seems paradoxical. It must be re- 
membered, however, that since 
1914-1918 artificial illumination 
has been changed entirely to elec- 
tricity, as has the motive power in 
factories. Moreover, 90 per cent of 
the traffic of the Swiss Federal 
Railroads is electric powered. 

Construction costs of power sta- 
tions had reached 700 million Swiss 
Francs by the outbreak of the first 
World War. Since then a further 
2 billion Swiss Franos have been in- 
vested in this field. The value of the 
electric energy which Switzerland 
uses yearly amounts to 280-300 
million Swiss Francs. In spite of 
these tremendous investments, how- 
ever, the production of electric 
power has not been able to keep 
pace with the ever increasing de- 
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mands. For this reason a new ex- 
pansion program approximating 
the one carried out during the last 
20 yr. is now being considered. 
Switzerland has always been an 
exporter of electric power. This 
export today is involved with the 
importation of coal, although re- 
strictions corresponding with those 
prevailing for home consumption 
are foreseen in cases where there 
are no specific obligations. It is 
felt that Switzerland has to con- 
tinue exports of electric current in 
order to safeguard her markets for 
electric energy after the war. 


ROMANCE IN 
ARMAMENT WORK 


MAKING PLANES, guns and tanks 
seems a prosaic machine job, but 
the search for men and equipment 
to aid in production has developed 
many mild thrills and adventures. 
Instances of men brought back 
from retirement to industrial ac- 
tivity are numerous, one notable 
case being a bee-keeper who turned 
out to be a skillful die maker. 

General Electric was one of the 
large firms called on, and early 
drew into its subcontracting, known 
plants which had been working on 
special equipment. Some 150 con- 
cerns scattered over hundreds of 
miles are providing a steady flow 
of needed parts. This was notable 
but routine in that it was simply 
a matter of organizing known 
sources. When it came to finding 
smaller organizations, the search 
took on the nature of a treasure 
hunt. Where are they? What can 
they do? How much can they do? 

In an extensive campaign by 
letters, advertising and personal 
search, some 1500 firms were un- 


earthed. Many were not able to | 


undertake work then available, but 
some 400 subcontractors were found 
who are doing work ranging from 
delicate machinery to 40-t. cast- 
ings. Some were supplied with tools, 
dies, supervisors and inspectors to 
assist; also help was given in get- 
ting materials needed. 

After weeks of search for some- 
body to produce a small machine 
part, a fishing tackle manufacturer 
took on the job and made good. For 
small taper: pins, after trying sev- 
eral shops, a watch-making concern 
proved to be the answer. Steel 
radio cabinets were a problem until 


a burial casket company adapted 
its plant to forming steel panels. 
A maker of miniature gasoline en- 
gines for toy airplanes, small and 
weighing 12 oz., offered to help, 
and is now doing precision work on 
which some large machine shops 
had not qualified. Electroplating 
of searchlight reflectors, after re- 
peated trials by several firms, was 
finally placed with a small firm in 
a basement workshop. 


UNGROUNDED GROUND 
WIRE SUPPLIES BEACON 


WHerE a high-voltage power 
line ran close to a large municipal 
airport, it was necessary to mount 
a warning beacon on top of each 
tower. To do this an ingenious 
scheme of supplying power to the 
lights has been devised by Westing- 
house engineers using a completely 
self-protected distribution trans- 
former at each pole top, one for 
each beacon, each transformer sup- 
plied with power through an ‘‘un- 
grounded ground wire’’. 

For 714 mi. of the 220 kv. line 
one of the two ground wires has 
been insulated from ground, and 
made to carry the hot side of a 
2400 v., single-phase supply. The 
remaining ground wire acts as the 
return. At each pole the distribu- 
tion transformer steps the voltage 
down to that required for the 
beacon. To prevent flashover and 
outage of the 2400-v. circuit, a De- 
ion protector tube is mounted on 
each insulator. Transformers 130 


ft. in the air on steel towers make 


a perfect target for a lightning 
stroke, so they are of the complete- 
ly self-protecting type, with built- 
in De-ion tubes that bypass light- 


Fig. 1. The small black dot at the tower top 

is a distribution transformer which supplies 

power to an airplane-warning light above it 

by a novel scheme in which one ground wire 
is ungrounded 
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A Rapid Method 
For Coal Analysis 


By R. BELCHER and C. E. SPOONER 


Department of Fuel Technology 
University of Sheffield, England 


CARBON and hydrogen are the 
most important elements in 
coal and their accurate determina- 
tion has remained the most diffi- 
eult of the analytical methods. 
The conventional Liebig method 
requires the combustion in oxygen 
of 0.2 gm. of coal in a glass tube 
1 meter in length packed with 35 
em. of copper oxide and 8 em. of 
lead chromate, the copper oxide 
being heated to 800 deg. C. and 
the lead chromate (to remove sul- 
phur dioxide) to 600 deg. C. 

The liberation of large quanti- 
ties of hydrocarbons from coal 
required slow combustion to en- 
sure complete oxidation in contact 
with copper oxide, and the tem- 
perature of 800 deg. C. was so near 
the fusion temperature of the com- 
bustion tube that frequent fail- 
ures and the need for repacking 
occurred. The complex packing 
made the drying of the tube a 
very slow operation and frequent 
blanks were necessary to ensure 
dryness. 

In 1920 Vita’ developed a new 
method for the determination of 
sulphur in coal using a high tem- 
perature with excess oxygen to 
earry out the combustion. This 
was later confirmed by Seuthe?, 
but A. E. Beet and R. Belcher* 
showed that chlorine interfered 
with the determination of sulphur 
and modified the procedure to 
determine sulphur and chlorine 
simultaneously. 

Several months ago R. Belcher* 
showed that the high temperature 
technique could be applied to the 
determination of carbon in coal, 
and the work which is now de- 
seribed is a further development 
which enables the carbon, hydro- 
gen, sulphur and chlorine to be 
determined simultaneously in 60 
min. using simple robust appa- 


1A. Vita; Stahl und Eisen; 1920, 40, 933. 

2A. Seuthe; Gluckauf; 1939, 19, 409. 

8R. Belcher and A. E. Beet; “Fuel in Sci- 
ence & Practice” 1940, xix, 42. 

4R, Belcher; “Fuel in Science & Practice” 
1940, xix, 172. 
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ratus and a tube which requires 
no packing. 

The method, in essence, con- 
sists in burning 0.5 gm. of coal in 
a rapid stream of oxygen at a tem- 
perature of 1350 deg. C. and ab- 
sorbing the sulphur oxides and 
chlorine in a spiral of silver gauze, 
the water in anhydrone and the 
carbon dioxide in soda asbestos. 
The silver sulphate is removed by 
solution in hot water, and the sil- 
ver chloride by solution in ammo- 
nia. Loss in weight of the silver 
after each treatment gives the 
amounts of sulphate and chloride, 
and increase in weight of the an- 
hydrone and soda asbestos gives 
the weights of water and carbon 
dioxide. 

The temperature of the silver 
spiral is important, and under 
these conditions a temperature of 
800 deg. C. approximately is neces- 
sary to retain the sulphur. Since 
the length of the spiral is only 2 
in., it is possible to find a position 
near the outlet of the furnace 
where the required temperature 
occurs, and to confirm the com- 
pleteness of absorption of the 
sulphur oxides and chlorine by a 
series of trials. The spiral is 
pushed about 3 in. from the outlet 
end of the tube and a bubbler con- 


taining 1 per cent solution of 

hydrogen peroxide is connected. 
A boat contains 0.5 gm. of coal 

which is burnt in oxygen as in 

this standard test to be described 

later, and the amounts of sulphur 

oxides passing the spiral is deter- 

N 


mined by titration with — NaOH. 
20 


The spiral is moved a further 
quarter of an inch from the outlet 
of the tube and a further deter- 
mination is made. This is repeated 
until a position is found giving a 
titer® of not more than 0.2 ml. of 


- NaOH. It is advantageous to 
use a notched metal rod to push 
the spiral in to the optimum posi- 
tion for each determination. It 
has been found to be convenient 
to reduce the rate at which the 
temperature drops at the outlet 
end of the furnace by placing a 
block of insulating firebrick over 
the end connections of the Silit 
rods at this end of the furnace, the 
brick being hollowed out to take 
these projecting ends. 

The method can be used either 
for the determination of carbon 
and hydrogen only, in which case 
the spiral of silver is not removed 
from the furnace between each 
determination or it can be used to 
determine all four elements simul- 
taneously. 


Sulphur Determination 
When used for the determina- 
tion of sulphur, a factor of 0.1065 
instead of 0.1025 is used to con- 
vert silver sulphate to sulphur. 
The reason for this has not been 
ascertained. It is not due to im- 
purity in the silver, which is 99.9 
5This term is used to designate the amount 


which a norma! solution differs from a true 
standard. 





Power plant engineers in the 
United States have not used the ul- 
timate analysis of coal to the ex- 
tent that it probably deserves, par- 
ticularly with coals containing high 
percentages of sulphur. One of 
the reasons for this is the difficulty 
in making the analysis. With the 
aid of the new method described 
in this article, power house chem- 
ists may find a satisfactory short 
cut, 
Robert Williamson of the In- 
dustrial Publicity Unit, London, 
England, in transmitting the article 
to the Editor of Power Plant Engi- 
neering writes as follows: 

"Two members of the Depart- 
ment of Fuel Technology in the 


University of Sheffield have been 
good enough to let me have a 
rather technical article on a rapid 
method for the ultimate analysis 
of coal. 

"It occurs to me that the con- 
clusions: arrived at by these two 
authorities would be of definite in- 
terest to the readers of Power 
Plant Engineering and | am, there- 
fore, venturing to send you the 
article for exclusive publication in 
U.S.A. 

"It is one of the issues of the 
Industrial Publicity Unit set up by 
the Department of Overseas Trade 
6 mo. before the war, to make 
known overseas the achievements 
of all parts of British industry." 
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General arrangement of apparatus used in the ultimate analysis of coal. Illustration from 
"Fuels in Science and Practice” 


per cent pure, and not due to loss 
of sulphur oxides, the recovery 
being not less than 99 per cent. 
It may be due to the fact that the 
sulphur is not all converted to 
sulphate. The small amount of 
chlorine makes its exact deter- 
mination by gravimetric meth- 
ods more difficult and therefore 
only quasi-quantitative accuracy 
is claimed if the chlorine is less 
than 0.05 per cent, but with higher 
amounts greater accuracy is ob- 
tained. Since, however, such small 
amounts are relatively unimpor- 
tant, this offers no drawback to 
the method, since it will indicate 
whether or not the chlorine ap- 
proaches objectionable amounts. 

A number of coals have been 
analyzed by this method and good 
agreement has been obtained with 
results obtained by the conven- 
tional methods for coals ranging 
from anthracites to high volatile 
steam coals including cannels. The 
method can, therefore, be used 
with complete confidence for the 
whole range of coals. 


Apparatus 


(1) High-temperature furnace 
heated by Silit rods or Globars to 
enable a temperature of 1350 deg. 
C. to be attained. For this temper- 
ature a casing of 1114 in. by 914 
in. by 914 in. suffices, mounted on 
four legs. The usual Sindanyo® 
cover at one end is replaced by 
a block of insulating firebrick 3 
in. by 6 in. by 4% in. in which a 
hollow 134 in. by 3% in. by 2% in. 
is made to take the Silit rod con- 
nection. 

(2) A refractory tube 26 in. 
long % in. bore of Pythagoras® or 
Triangle H ware. The exit end 
should protrude 3 in. beyond the 
end of the insulating brick. 

(3) Unglazed porcelain boats 
3 in. by ¥% in. 

(4) A silica pusher with a disk 
end to move the boat into the hot 
zone. This passes loosely through 
a T-piece which is_ inserted 

6The American equivalent of Sin- 
danyo is transite. Pythagoras is Silli- 


manite or mullite porcelain and soda 
asbestos is equivalent to Ascarite. 
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through a rubber ring in the inlet 
end of the refractory tube, and 
the other end of the T-piece hav- 
ing a short piece of rubber tubing 
through which the pusher can 
move. 

(5) An inclined-gage flow me- 
ter for measuring a flow of 300 
ml./min. 

(6) U-tube charged with an- 
hydrone. 

(7) Midvale tube charged with 
soda asbestos and backed with 
anhydrone. 

(8) Oxygen-purifying train 
consisting of a sulphuric acid bub- 
bler, and a U-tube packed with 
soda asbestos and anhydrone. 

(9) A silver gauze spiral made 
from pure silver gauze of approxi- 
mately 20 mesh, 12 in. by 2% in. 
rolled to fit snugly into the refrac- 
tory tube. A loop is pulled out at 
one end as a grip for crucible 
tongs. 

(10) Reagents. Finely divided 
alumina (this may contain a 
small amount of moisture liberated 
above 1000 deg. C. so this should 
be determined and the blank de- 
ducted from the total moisture 
recovered by the anhydrone.) An- 
hydrone (magnesium perchlorate). 
Soda asbestos,* ammonium hydrox- 
ide 0.880 S.G. Industrial alcohol. 
Ether. 

Insert the silver gauze spiral 
into the position which has been 
previously determined, using the 
notched bar, and leave for 10 min. 
to attain the correct temperature. 
Meanwhile, weigh the absorption 
tubes and connect to the exit end 
of the refractory tube, and the 
purifying train to the cylinder of 
oxygen, and adjust the flow to 
300 ml. per min. by means of the 
flow meter. Insert the boat (which 
has previously been dried at 105 
deg. C.) containing 0.5 gm. of air- 
dried coal covered with 0.5 gm. 
of alumina. Push the boat slowly 
into the hot zone during 6 min. 
and allow the boat to remain in 
the hot zone for a further 4 min. 

Detach the absorption tubes 
and connect in series in a scav- 
enging train consisting of U-tubes 


containing soda asbestos, anhy- 
drone, the absorption tubes from 
the combustion test and a sul- 
phuric acid bubbler. Draw air 
through rapidly for about 5 min. 
and place the absorption tubes to 
cool and then weigh. 

Withdraw the silver spiral, coo) 
on a clean metal block and weigh. 
Remove the silver sulphate by im- 
mersion in a beaker containing 200 
ml. of boiling distilled water for 
2 min. Wash and repeat using 
fresh water. Wash and dry by 
immersing in industrial alcohol 
and ether successively, shaking 
between each operation, and burn 
off the residual ether in a bunsen 
flame until the spiral just begins 
to glow dull red. Cool on the 
metal block and weigh. 

Remove the silver chloride by 
gentle agitation for 2 min. in a 
wide-necked bottle containing am- 
monium hydroxide. Repeat using 
a second bottle, wash, dry as in 
the previous operation and weigh. 

Using 0.5 gm. of coal the fac- 
tors are: 


100% 
x3/1l x— 
0.5 


00% 
x— 
0.5 


Carbon =CO, 


Hydrogen — H,O x 1/9 


100% 
Sulphur =Ag.SO, x 0.1065 ~— 
0.5 


35.5 100% 
X— X— 
0.5 


143.5 
WAGES BREAK RECORD 


AVERAGE weekly compensation 
of wage earners in 25 manufactur- 
ing industries amounted to $35.63 
in October, as compared with 
$35.10 in September, according to 
the Division of Industrial Econom- 
ics of The Conference Board. 

From January, 1938, when 
average weekly wages in these in- 
dustries amounted to $22.85, to No- 
vember, 1940, when they were 
$29.73, the rise was caused primar- 
ily by increased working time, which 
expanded from 32.2 to 39.6 hr. per 
wk. Since November, 1940, the rise 
has been caused primarily by in- 
creases in average hourly earnings, 
which began rising rapidly in De- 
cember, 1940, so that in October, 
1941, they amounted to 85.3 ct. as 
compared with 74.7 ct. in Novem- 
ber, 1940. 

Increases in average hourly 
earnings since November, 1940, has 
been caused primarily by wage rate 
increases. Increased overtime pay- 
ments have also been a factor, be- 
eause hours of work expanded 
further to 41.7 per week in Octo- 
ber, 1941. 


Chlorine = AgCl 
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POWER FACTOR 
AND 


POWER FACTOR ECONOMY 


BY R. E. MARBURY 


Switchgear Engineering Department 


Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


HE TERM POWER FACTOR 

comes up often in connection 
with industrial plant operations 
because every plant superintend- 
ent is concerned with problems 
associated with power factor. 
Some of the more important of 
these problems concern the cost 
of electrical energy to the plant, 
the losses in the plant circuits, 
and the performance of electrical 
equipment in the plant. 

The use of capacitors to im- 
prove power factor is quite gen- 
eral. The principles involved in 
their application are not generally 
understood, however, and the 
subject becomes rather compli- 
cated when attempting to decide 
how many capacitors to use, what 
kind, where they should be lo- 
cated, and how they should be 
operated to get the best overall 
results. 

Power factor simply is a 
means of expressing the ratio of 
useful current to wattless current. 
It may, however, be used in many 
different ways to express a set of 
conditions. When concerned with 
the conditions prevailing during 
peak load periods, viewing the en- 
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tire plant as one load, we speak of 
the peak-load power factor or the 
demand kv-a. and demand kw. 
Sometimes we are concerned with 
sustained peak loads as indicated 
on a 15-min. demand meter; some- 
times we are interested in instan- 
taneous peaks of very short dura- 
tion as set up by resistance welder 
loads that are too short to show 
up on 15-min. demand meters. The 
short time peaks, nevertheless, 
cause severe voltage dips, lamp 
flicker, and general disturbance 
on the power circuits. Instan- 
taneous peak power factor prob- 
lems involve the use of series 
capacitors and require special 
study of specific applications. 
Since this article is confined to 
shunt capacitors, this type of ap- 
plication will not be included in 
the discussion. 


Method of Billing A.C. Power 

Obviously, it is quite impor- 
tant to analyze plant conditions, 
power factor, and reasons for cor- 
recting power factor before a se- 
lection of capacitors is attempted. 
Power factor in itself is not so 
important as the power factor 
under the predominating load con- 


ditions. Of importance, also, are 
the method and time of power fac- 
tor determinations. 

It is common practice today 
for utilities to base the billing for 
electric service not only on the 
actual kilowatt hours consumed 
but also on the other factors as- 
sociated with delivery of this 
consumed power. One very im- 
portant factor is the magnetizing 
current. Practically all industrial 
plant electrical loads can be con- 
sidered as being made up of two 
components, the work producing 
current, and the “magnetizing” 
current. While the actual power 
consumed is determined by the 
power current only, the total cur- 
rent required determines the size 
of the generators, lines, trans- 
formers, regulators and other 
equipment used to supply the 
service. The amount of real 
power that can be supplied over 
a given system is limited by the 
value of the magnetizing current 
flowing in that portion of the 
system. 

All inductive apparatus such 
as induction motors, welders, and 
transformers draw both power 
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current and magnetizing current. 
The latter, often referred to as 
reactive current, is the lagging 
current caused by the magnetic 
fields associated with such de- 
vices. 

The term power factor is sim- 
ply a method of expressing the 
proportion of power current to 
a given total current under con- 
sideration. The term power fac- 
tor may be used to express this 
relation on a momentary basis, 
or it may be used to express the 
prevailing proportion over a long 
period, such as a month. In de- 
termining the investment in equip- 
ment necessary to serve a given 
peak load, the utilities are con- 
cerned with the power factor at 
peak load. In determining the 
cost of supplying service over a 
long period, the average power 
factor is important because of the 
heating limitations of the lines, 
transformers, generators and other 
equipment comprising the system. 

Electric Power Rates and Rate 
Structure Details 

Most electric power schedules 
are designed to vary the billing 
revenue received, in accordance 


with variations in the power fac- ~ 


tor. Some schedules have an ad- 
ditional charge when the power 
factor of the load falls down 
below a certain value; in others 
the charge is reduced when the 
power factor is above a certain 
value. Many schedules contain 
provisions for raising or lowering 
the charge over a wide range of 
power factor values above and 
below a certain power factor. This 
is done with respect to peak by 
the kv-a. demand charge. The 
kv-a. demand charge includes 
both magnetizing and power cur- 
rent. In the case of the monthly 
charge, the ratio of kw-hr. to re- 
active kv-a.-hr. are used. The 
kw-hr. are, of course, the product 
of the power current times the 
voltage times the hours. The re- 
active kv-a.-hr. are the product 
of the magnetizing current times 
the voltage times the hours. 

Some schedules use a calculated 
kv-a. demand charge obtained by 
multiplying the kw. demand by a 
factor which takes into account the 
ratio of integrated reactive kv-a.-hr. 
and kw-hr. over the month. Quite 
often this calculated kv-a. demand 
charge enters into the calculation 
of the energy charge. Thus when 
the ratio of reactive kv-a.hr. to 
kw-hr. is improved both the de- 
mand charge and the energy 
charge are reduced. 

As pointed out above, charge 
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for electric service usually de- 
pends upon the amount of mag- 
netizing current taken from the 
line along with the power current. 
If the load power factor is 70.7 
per cent, the magnetizing or so- 
called wattless current is equal to 
the power current. 


Types of Rates Determine the 
Capacitor Application 


For the purpose of analyzing 
the different types of rates a typ- 
ical application may be consid- 
ered. Let us consider an indus- 
trial plant with a day load aver- 
aging 960-kw. and 67 per cent 
power factor, with peak loads 
running up to 1200-kw. and 75 
per cent power factor. It is ob- 
vious that a large magnetizing 
current will be drawn from the 
line, and considerable savings 
may be made by supplying this 
magnetizing current from a ¢a- 
pacitor. The size of the capacitor 
and the merits of its use can be 
determined only by systematic 
analysis. 

It may be found that one of 
the following conditions exist. 


(a) Power factor is not consid- 
ered in the rates. 


(b) Power factor is taken into 
account in demand charge. 


(ec) Power factor is checked by 
_ test and used to determine energy 
charge thereafter. 

(d) Power factor is determined 
by kw-hr. and reactive kv-a.-hr. 
and used to modify the demand 
charge or energy charge or both. 


(a) If the power factor is not in- 
eluded in the rates, the capacitor 
can be used only to secure sav- 
ings in the plant. Such savings 
are inherent in a reduction of cur- 
rent in circuits, a load reduction 
on transformers, and, of course, 
reduced loads on customer-oper- 
ated generators. The location of 
the capacitor should be near the 
low power factor loads and on the 
circuits to be relieved. The size 
can be determined easily by sim- 
ply calculating the reactive kv-a. 
and using a capacitor large enough 
to supply all or part of this reac- 
tive kv-a., thus, reducing the cur- 
rent in the circuit to the desired 
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figure or the power current value. 
(b) If the power factor is low, 
the demand kv-a. will be high. If 
the rates include a kv-a. demand 
charge, this may be reduced by 
raising the power factor during 
the demand peak. With a demand 
1200-kw. 75 per cent power factor 
the kv-a. demand is 
1200 — 0.75 = 1600 kv-a. 


If the power factor is raised to 95 
per cent the demand kv-a. is 


1200 — 0.95 = 1260 kv-a. 


The size of the capacitor required 
to accomplish this is determined 
from the reactive kv-a. at the two 
power factor values as follows: 
Reactive kv-a. at 75 per cent power 
factor 


= V 1600? — 1200? = 1060 kv-a. 


Reactive kv-a. at 95 per cent power 
factor 


= V 1260? — 1200? = 387 kv-a. 


The kv-a. rating of the capacitor 
required is 1060 — 387 or 673 kv-a. 
The reduction in the kv-a. demand 
from 1600 to 1260 may result 
either in a reduced kv-a. demand 
charge or it may actually reduce 
the energy charge depending on 
the rates structure. Some rates 
involve several energy charges for 
successive blocks of power, the 
size of the blocks depending on 
the kv-a. demand. For example: 

Size of block = 70 X kv-a. 

demand. 

1st block, 5¢ per kw-hr. 

2nd block, 114¢ per hr. 

3rd block, le per kw-hr. 

Additional, 34¢ per kw-hr. 
It is plain to see that in this case 
the energy charge will be reduced 
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Fig. 2. (Above) A bank of 

two 120 kv-a., 460 v. small 

rack capacitors installed in 
an industrial plant 


Fig. 3. (Right) This 20 

kv-a., 220 v., 3-phase unit, 

consisting of three individ- 

ual dust tight capacitors, 

cost $368 and saves about 
$145 per year 


by reduction in kv-a. demand be- 
cause if the blocks are smaller the 
customer will reach the low rate 
on a larger proportion of the 
energy consumed. 

Some rates provide a charge 
per kv-a. demand. Figure 1 shows 
the savings which can be made on 
this basis for a typical demand 
charge. 

(ec) Sometimes a check is made on 
the average power factor under 
day-load conditions, and the bil- 
ling, thereafter, is based on this 
value until some future check is 
made. The energy charge of the 
net billing is adjusted up or down 
according to this average power 
factor. In such cases it is neces- 
sary to determine how this check 
is to be made and under what con- 
ditions. Then capacitors can be 
installed to raise the power factor 
as high as warranted by the ex- 
pected savings. After the capac- 
itor is installed the utility will 
be asked to again check the power 
factor and set up new rates ac- 
cordingly. Such a capacitor is 
usually made proportional to day- 


load requirements. In the case 
above, the day load averaged 
960-kw. at 67-per cent power fac- 
tor: Assuming this is to be brought 
up to 95 per cent power factor, a 
745 kv-a. capacitor is required as 
follows: 


960 — 0.67 = 1480 kv-a. 
Reactive kv-a. at 67 per cent 


power factor = 1430? — 960? = 
1060 kv-a. 
Reactive kv-a. at 95 per cent power 


factor 960 -- 0.95 = 1010 kv-a. Re- 
active kv-a. at 95 per cent power 


factor = 1010? — 960? = 315 
kv-a. Capacitor kv-a. required = 
1060 — 315 = 745 kv-a. 


(d) The method most commonly 
encountered in industrial plants 
today is the one which takes into 
account monthly power factor ob- 
tained by integrating kw-hr. and 
kv-a.-hr. Assuming the plant men- 
tioned above is billed for 322,250 
kw-hr., and that the reactive 
kv-a.-hr. equal 346,000. This ratio 
amounts to a power factor of 68 
per cent. Assuming that rates in- 
dicate that it will be worthwhile 
to reduce this reactive kv-a.-hr. 
to a point corresponding to 95 per 
cent power factor, the total kv-a.- 
hr. at 95 per cent power factor = 


322,250 — 0.95 = 339,000. 
Reactive kv-a.-hr. at 95 per cent 
=V 339,000? — 322,250? = 106,000 


reactive kv-a.-hr. Therefore, the 
reactive kvy-a.-hr. must be reduced 
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from 346,000 to 106,000. This can 
be accomplished with a capacitor 
that will supply the difference, or 
240,000 r kv-a.-hr. 


The capacitor must be of such 
a size that for a one month period 
the product of its effective kv-a. 
times the hours of use will amount 
to 240,000 rkv-a.-hr. It will al- 
ways be effective for any period 
during which it does not correct 
the load to leading. The deter- 
mination of this capacitor requires 
a study of load charts if the small- 
est possible capacitor is to be de- 
termined. 


If the meters are not ratcheted, 
the size of the capacitor may be 
determined by dividing 240,000 by 
the number of hours in the month, 
i.e., 240,000 —— 730 = 328 kv-a. 


Calculation of Savings 


The rates throughout the coun- 
try vary a great deal as to the 
method used for taking power 
factor into account. The follow- 
ing analysis is based on a typical 
rate. The details are as follows: 

1. Scope of schedule—5 kv-a. to 

18,000 kv-a. 
2. Demand Charge 
1st 2 kv-a. of bill- 
ing demand.$5.50 
3 kv-a. of bill- 
ing demand. 2.10 each 
25 kv-a. of bill- 
ingdemand 2.00 each 
70 kv-a. of bill- 

ing demand. 1.50 each 
200 kv-a. of bill- 

ing demand. 1.00 each 
Next 700 kv-a. of bill- 

ing demand. .50 each 

Over 1000 kv-a. of bill- 

ingdemand. .25 each 
. Energy Charge Cents per kw-hr. 
Net 1006 EWR os casie cca 1.7 

80 kw-hr. per kv-a. of billing 
demand 1.5 

Additional kw-hr. .......... 5 
. Meters Used 

Kw-hr. meter with 15 min. de- 

mand attachment. Reactive 
kv-a.-hr, meter. 

. Determination of Billing Demand 
kv-a. Billing kv-a. demand 


rkv-a.-hr.2 
=kw.demand & ¢/ 1 -- —————_ 
kw-hr. 


It will be noted that in the 
above type of rate the reactive 
kv-a.-hr. for the month and the 
kw-hr. for the month are used to 
determine the calculation of kv-a. 
demand called the “Billing kv-a. 
demand.” 

Taking the typical case above 
and with the following basis the 
present billing would be as fol- 
lows: 

Kw-hr. consumed per month 

== 322,250 
Rky-a.-hr. consumed per month 

= 346,000 


Next 
Next 
Next 
Next 





Kw. demand = 1200 
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Billing kv-a. demand is then 


346,000? 
== 1 x 1 et 4 
== 1755 kv-a. 





DEMAND CHARGE 

Kv-a. at 
2 $5.50 
3 2.10 
25 2.00 
70 1.50 
200 1.00 
700 50 
755 .25 


Equals 
$ 5.50 
6.30 
50.00 
105.00 
200.00 
350.00 
188.75 


$905.55 


1755 Total Demand Charge 
ENERGY DEMAND 


1st block 1000-kw-hr. at 1.7e-—$ 17.00 
80 & 1755 — 140,400 at14%4e— 2106.00 
Remainder —180,850 at %e—= 904.25 


$3027.25 
$3932.80 


If the monthly power factor is 
to be raised to 95 per cent, the re- 
active hours must be reduced from 
346,000 to 106,000. 

After examining the load and 
the periods during which the loads 
are sustained throughout the 
month let us assume that a 550 
kv-a. capacitor will be sufficiently 
effective to reduce the rkv-a.-hr. 
to 106,000. A 550 kv-a. capacitor 
operating continuously through- 
out the month or 730 hr. will re- 
sult in 401,500 reactive kv-a.-hr. 
This is not 100 per cent effective 
as pointed out before, only the 
reactive kv-a.-hr. sustained while 
the power factor is unity or lag- 
ging will record on the usual me- 
tering equipment. We need 240,- 
000 reactive kv-a.-hr. effective. We 
will assume that analysis has 
shown that this will be accom- 
plished with a 550 kv-a. capacitor. 

The bill would therefore be 
as follows after the capacitor is 
installed : 

Kw-hr. consumed per month 

= 322,250 
Rkv-a.-hr. per month = 106,000 
Kw. demand — 1200 
Billing kv-a. demand 


1060002 
= 1200X q! +. (eee ) 
— 1260 kv-a. 


Total Energy Charge 
Total Demand and Energy 





DEMAND CHARGE 
Kv-a. at 
2 $5.50 
3 2.10 
25 2.00 
70 1.50 
200 1.00 
700 50 
260 25 


Equals 
$ 5.50 
6.30 
50.00 
105.00 
200.00 
350.00 
65.00 


Total 1260 


$781.80 


ENERGY CHARGE 

1st block 1000 kw-hr. at1.7e —$ 17.00 
80 X 1260 =100,800 at1.5¢e— 1512.00 
Remainder = 220,450 at %4e— 1102.00 


Total Energy Charge $2631.00 


Total Demand and Energy Chg. $3412.80 

Yearly savings on Demand Chg. $1485.00 

Yearly savings on Energy $4755.00 

Total yearly savings $6240.00 

Cost of 550 kv-a. capacitor $4200.00 

Cost of capacitor is recovered in less 
than 9 mo. 

‘As shown above, the same 
plant might require a 673 kv-a. 
capacitor if the problem is simply 
to correct the kv-a. demand power 
factor, a 745 kv-a. capacitor if the 
peak load is to be corrected, and if 
one is primarily concerned with 
correcting the monthly power fac- 
tor either a 328 kv-a. capacitor 
or a 550 kv-a. capacitor or some 
other value above 328 is needed 
depending on the load conditions 
prevailing during the month. 

It is therefore necessary to de- 
termine the reasons for correcting 
the power factor before the cor- 
rect size capacitor can be arrived 
at. This means a close study of 
the plant load conditions and the 
prevailing rate schedule and the 
way power factor enters into the 
rates. It is well to consider other 
alternate power rates that would 
be available and desirable when 
power factor correction is to be 
adopted. Sometimes a rate which 
is unattractive without correction 
would be the best rate for the 
user after correction is applied; 
and not only installation of ca- 
pacitors is to be considered but 
also a change to an alternate rate 
schedule. 


POWER INTERCHANGE 
TRANSFORMER 


Merits of applying transformer 
capacity on the basis of maximum 
allowable copper temperature is 
demonstrated by a Westinghouse 
12,000 kv-a. transformer used on 
the interconnection between the 
66-kv. system of the Wisconsin 
Power & Light Co., and the 13.2-kv. 
system of the Madison Gas & Elec. 
Co. The transformer provides an 
interconnection capacity of 200 
per cent of rating when required 
under emergency conditions for pe- 
riods up to two hours. In applying 
the scheme of operation by copper 
temperature, the rating of this 
transformer was reduced to half its 
short time carrying capacity there- 
by materially reducing the neces- 
sary investment. 

Operation by copper tempera- 
ture was further improved by an 
all-electric relay suitable for re- 
mote control. It has no mechanical 
coupling and no handwheels to op- 
erate. 
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Exhaust Gas, Dew Points 
And Engine Lubrication 


Calculation of air requirements and products of combus- 
tion for all common fuels burned in boilers or internal 
combustion engines reduced to a matter of simple arith- 
metic by a new and complete data table. Determination 
of the dewpoint of exhaust gases for boilers or engines 
simplified by means of a new chart. Effect of condensation 
from exhaust gases on lubrication, cylinder wear and cor- 
rosion of internal combustion engines investigated and 
higher jacket water temperatures operating recommended 


By Bill Maddock 


SINCE a determination of the 

dew point of exhaust gases re- 
quires a detailed knowledge of 
products of combustion, the first 
part of this article deals with 
specific phases of the combustion 
process. Articlest on combustion 
calculations generally presuppose 
a definite working knowledge of 
chemistry, which the average 
reader may not have. 

Engineers, however, are of 
necessity more or less familiar 
with tables and charts so that an 
approach from this angle is more 
likely to be understood. In this 
connection Table I gives all the 


1See Notes on Combustion Calculations by 
C. W. Messersmith, POWER PLANT ENGINEER- 
ING, p. 45, June, 1940 and p. 44, July, 1940; 
also Combustion, p. 41, March, 1940, Com- 
bustion Calculations Using the Mol by H. L. 
Norris, Jr. 


wo 


3t® PER *% IN. 7. 


PRESSURE — 


iJ 
So 
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common fuels, the products of, 
and air requirements for, perfect 
combustion. Figures are given 
in both cubic feet and pounds. 
With this data nearly every com- 
bustion problem is reduced to a 
simple problem in arithmetic, as 
is illustrated by the following 
examples. 

Example No. 1. Find the theoretical 
air required to burn a fuel of 80 per 
cent carbon, 12 per cent hydrogen, 4 per 
cent sulphur, and 4 per cent inert by 
weight. 

Using data from Column 10 of 
Table I for air requirements in 
eubie feet per pound of com- 
bustible, 

For C—0.80 x 151 


For H—0.12 « 453.6 = 
For S—0.04x% 57 = 


=121 cu. ft. 
54.5 cu. ft. 
2.3 cu. ft. 





Total air =177.8 cu. ft. 


-F 


Fig. |. Chart for determining the dew point of exhaust gases from the gas pressure and the 

ratio of the total products of combustion to the water vapor formed. The dew point is found 

at the intersection of the pressure line with the ratio curve, thus natural gas burned with 20 

per cent excess air has a ratio of 10, and at atmospheric pressure the dew point would be 
about 132 deg. F. 
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Using data from Column 12, 
Table I, for air requirements in 


pounds per pound of combustible, 
For C—0.80 X 11.48 1b.= 9.184 Ib. 
For H—0.20 X 34.56 1b.== 4.15 Ib. 
For S—0.04% 4.35 1b.= 0.175 Ib. 


Total air = 13.509 lb. 


Example No. 2. Find the weight of 
water formed in burning a gas, 70 per 
cent CH,, 20 per cent C,H,, 5 per cent 
C,H, and 5 per cent inert by volume, 
assuming perfect combustion. 

Using data from Column 19, 
Table I, for H,O per pound per 


eubie foot of combustible, 
For CH, —0.70 x 0.095 = 0.0665 Ib. 
For CoH, — 0.20 X 0.096 = 0.0192 Ib. 
For CoHg —0.05 X 0.142 = 0.007 Ib. 


Total H.O = 0.0927 Ib. 


Example No. 3. Find the dew point 
of the products in Example No. 2 at a 
pressure of 100 Ib. per sq. in, ga. if 
there were 25 per cent excess air. 

Using data from Column 8, 
Table I, for air requirements in 
pounds per cubic foot of com- 
bustible, 

For CH, — 0.70 & 0.730.510 Ib. 

For CoH, — 0.20 X 1.09 = 0.218 Ib. 

For CoHg — 0.05 & 1.27 = 0.0635 Ib. 


Total air = 0.7925 lb. 
With 25 per cent excess air, 
there would be 0.7925 X 1.25 or 
0.992 lb. of air supplied for each 
cubic foot of fuel. The weight 
of the gas could be calculated 
from Column 4 but it would be 
about 0.050 Ib. per cu. ft. which 
is assumed.? Then 0.992 lb. air 
supplied plus 0.050 Ib. of gas gives 
a weight of 1.042 lb. for the total 

products of combustion. Then 


1.042 lb. of product 














0.0927 lb. water formed 


gives a ratio of 11.2. From Fig. 1 
this ratio gives a dew point of 214 
deg. F. at 100 lb. ga. pressure. 

The amount of water formed 
in burning a given fuel is always 
the same regardless of the amount 
of excess air for very little error 
is introduced by neglecting the 
amount of moisture in the air sup- 
plied. Even with saturated air at 
70 deg. F. the error is only 1% 
per cent. Thus it is possible to 
predict the dew point of the prod- 
ucts whether it is furnace flue gas, 
or exhaust from an internal com- 
bustion engine. 

If the composition of the fuel 
is given by weight and the CO, 
determined by an orsat, the total 

2Calculation from Col. 4, Table I, shows 
0.0485 Ib. for the combustible portions total- 
ing 95 per cent by volume. Assuming the 5 
per cent of inerts to be nitrogen (specific wt. 


0.078) this would add 0.0039 Ib. making a 


total of 0.0524 Ib. per cu. ft. of fuel. If the 
inerts were largely CO2, which is a heavier 
gas, the specific wt. would be increased to 


0.0557 
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Table |. Data on the air and oxygen requirements for (top half), and products of (bottom half), perfect combustion for all common fuels. 

Figures are given on the basis of: (1) Cubic feet per cubic foot of fuel; (2) pounds per cubic foot of fuel; (3) cubic feet per Ib. of fuel, 

and (4) pounds per pound of fuel. Numbers shown in bold face type are hypothetical values based on gasified carbon. Volumetric values are 

for 60 deg. F. and 14.7 Ib. per sq. in. abs. pressure. In Col. 2, the values for carbon and sulphur, marked * are, atomic not molecular weights. 
In Cols. 22 and 26 the two values for sulphur, marked ¢ are for SOo not COs 








Requirements for Perfect Combustion per Cu. Ft. 

(or Lb.) of Fuel 
Cu. Cu. 
ve. FE 
Air O02 
8 9 


Fuel Characteristics 
B.t.u. 

Lb. Per Lb. 

Air of fuel 
12 13 


34.56 
5.74 
11.48 
2.47 


Cu. 
Fe. Ft. 
Oo Air 
5 6 


189.5 0.5 2.39 
15.8 5 2.39 
15.8 4.78 
13.54 2.39 


Cu. 
Lb. 
O2 
11 


8.0 


Chem. Mol. %C Cu. Ft. 
Symbol wt. by wt. per lb. 
1 2 3 4 


Lbs. 
Oo 
7 


Lb. 
Air 
10 
453 
75.5 
151 
32.4 


NAME 


Column 


. Hydrogen 2 0 
. Carbon (to CO) 12* 100 
. Carbon (to CO) 12* 100 





182 
-382 
-764 
183 


96 

16 

32 
6.8 


.042 
.083 
178 
042 


ewe 
ol 
wo 
a 


4.35 
17.2 
13.3 
14.8 


16.1 
15.11 
16.5 


57 
227 
174 
194 


211 
199 
215 


73 
91 
1.09 


1.27 
4.52 
775 


.169 
21 
125 


9.57 
11.96 
14.35 


16.73 
59.81 
10.1 


23.69 
14.58 
13.54 


12.64 
3.33 


Ethylene 
.293 

1.04 
178 


CoH, 30 
CgHig 114 
Ke 18.4 


Gasoline 
Natural Gas 


Coos PHOS MA 


FSS Saas 
gogo go 0 Go 


— 











Products of Combustion per Cu. Ft. (or Lb.) of Fuel 


Cu. Ft. Lbs. Cu. Ft. Per Cu. Ft. (or Lb.) 
Total CO2 H,0 N 2 CO. H,O No Total CO, 
17 «18 19 20 22 «23 24 25 26 


048 .140 356 549.0 
oat kee 60 91.6 
279 120 =151.0 
139 25.8 39.3 

et 45.2 56.0 
360 178 250.0 
.700 138 = 182.0 
838 153 =. 207.0 
970 168 231.0 
3.48 167 = 214.0 
590 170 =. 237.0 


FUEL 
Lb. 
H,O 
27 


9.00 


Lb. 
Ne 
28 29 


26.56 35.56 
441 6.74 
8.81 12.48 
1.90 3.47 
3.35 5.35 

13.23 18.23 

10.2 14.25 

11.34 15.77 

12.35 17.08 

11.60 16.11 

12.60 17.39 


Total 
21 


188 
.213 
393 
255 
775 
98 
1.167 
1.34 
4.732 
814 


Name 
Column 





1.89 
1.89 
3.78 
1.89 
0 7.56 
0 9.45 
0 11.34 
0 

0 

0 


2.89 
2.89 
4.78 
2.89 
10.56 
12.45 
15.34 
18.23 
64.25 
11.15 


Hydrogen ...... 
Carbon (to CO). 
. Carbon (to COg). 
CO to COs. 25. 
Sulfur 

Methane ... 
Acetylene ...... 
. Ethylene 

Ethane 

. Gasoline ... 
Nat. Gas 


--- 189.0 
SEG ° 33. 
31.6 

13.5 © 2: 
SEGE 30 
23.7 47.4 
29.2 14.6 
27.0 27.0 
25.3 37.9 
26.6 29.8 
23.2 43.5 


.074 
114 
116 
118 
.232 
233 
232 
927 
126 


oll andl all 
4 





095 
.048 
.096 
142 
425 
098 


13.23 
; 47.25 
05 8.0 


— 
PSS RON OP wtp 
oro fno tor, pips 
ROOCoOoOCoSO- ooo: 
DO 09 PO 69 G9 BO NO ks Co PO 
NSDOHwWWOR WW’ 
bo © 0 iP Go 





weight of gases is. easier calceu- 
lated by the formula 
Total weight of products per pound 
240 
2 
% COzg by vol. 
% H by wt. 
+9| ——— 


fuel = 
100 ] 


% C by wt. [ 
100 
Substituting values of: C = 75 
per cent; H = 20 per cent, and an 
orsat reading of 10 per cent (ap- 





proximating the conditions of Ex- - 


ample Nos. 2 and 3°), calculations 
are, for the weight of the prod- 
ucts of combustion per pound of 
fuel 


240 
0.75 [= + | + [9 x 0.20] = 20.6 
In this the weight of the water 
is equal to the last term or 
(9 & 0.20) which gives 1.8 lb. of 
water per Ib. of fuel. Also 20.6/1.8 
gives a ratio of 11.4++, practically 
the same as in Example No. 3. 
From Fig. 1 it may be seen that 
for the most part the dew point 
of the flue gases will fall between 
125 and 150 deg. F. and one might 
ask “Why the worry about dew 


8Note that here the fuel analysis is by 
weight while in Example 2 it is by volume. 
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points as low as these.” This 
writer has found that, with short 
stacks preceded by induced draft 
fans discharging at high velocity, 
there has been no serious trouble 
with corrosion or rust. The trou- 
ble comes not from low stack tem- 
peratures but from long passages 
and low velocities. 

Low flue gas velocities seem to 
allow a surface layer approaching 
zero velocity and this layer reaches 
a temperature far below the main 
stream average. Common practice 
is to set the practical lower limit 
at about 270 deg. F. or 70 to 100 
deg. higher than the dew point. 
Either figure gives a conservative 
temperature gradient that should 
prohibit water formation on the 
stack walls. Water alone is of 
little consequence, but it dissolves 
the oxides to form acids such as 
sulphurous or carbonic, either of 
which will etch steel. In general 
the higher the sulphur content of 
the fuel the higher the stack tem- 
perature should be kept. 


Internal Combustion Engines 


This article is more particu- 
larly concerned with the problems 
of condensation in the internal 


combustion engine. In the lubri- 
cation of steam engines, condensa- 
tion has long been known to ag- 
gravate wear, but in the case of 
the “fire” engines this matter has 
for the most part been overlooked, 
perhaps, because it is hard to im- 
agine condensation occurring in 
a gasoline engine. However, 
Table I, Column 27 shows that for 
each pound of gasoline burned 
there are 1.4 lb. of water formed. 
A natural gas engine using 10 cu. 
ft. of gas per horsepower hour 
can make 1 |b. of water each hour 
of operation for each horsepower 
developed! At any rate, plenty 
of water vapor is formed and the 
present trend is to place a good 
part of the responsibility for cyl- 
inder wear on to the condensation 
of part of that water vapor. 

If it is assumed that condensa- 
tion is a major factor, then the 
water must be formed in sufficient 
quantities to: (1) wash the walls 
free of oil; (2) coat the walls so 
the oil may not stick; or (3) dis- 
solve the oxides to form a corro- 
sive acid. 

This being the case it would 
appear that the greatest wear 
would be at the bottom of the 
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stroke where there is the greatest 
motion, the coolest walls, the low- 
est temperature, and relatively 
high pressures. On the contrary, 
maximum wear is at the top (this 
writer does not mean to overlook 
the point that this is also the 
hardest to supply with oil). Now 
if the temperature at this point 
is too high for condensation dur- 
ing the power stroke it is highly 
possible that the most wear oc- 
eurs during the compression. 
When one remembers that the 
unscavenged “spent” gas is sat- 
urated and there is further cool- 
ing due to the admission of cold 
(and sometimes washed) air the 
idea becomes more plausible. 


All during compression there 
is a constant liberation of heat 
and an increase in pressure so 
the later on the compression 
stroke: the more water; the more 
acid; the more sludge; and, the 
less protective oil. This theory 
logically explains the heavy wear 
at the top of the stroke which 
might be better classed as corro- 
sion so as to imply both chemical 
and physical reaction. To help 
support the chemical reaction 
idea it has been demonstrated 
that the wear bears a distinct and 
direct relation to: (1) the sulphur 
in the fuel; (2) the hydrogen in 
the fuel; and (3) an inverse rela- 
tion to the jacket water temper- 
ature. 

From Fig. 1* it will be seen 
that at over 180 deg. F. the curves 
break sharply, so that, any time 
during the cycle that the heat lib- 
erated is less than the heat trans- 
fer through the walls, there can 
be condensation. The immediate 
remedy appears to be in (1) fil- 
tered dry air; (2) burning low 
sulfur and hydrogen fuels; and 
(3) raising the jacket tempera- 
tures. 

Wet air may have anti-knock 
qualities that offset the possible 
reduction in wear; the consumer 
can’t always be choosy about the 
fuel; so raising of the jacket tem- 
perature is highly recommended. 
And don’t worry about the oil for 
it has been demonstrated that the 
oil is less likely to sludge, become 
acid, or dirty in appearance under 
these conditions. In all probabil- 
ity there will be less cylinder wear. 


4Other references exclusive of notes made 
by the author over a period of 6 yr. operation 
of Diesel, gas and steam plant operation are: 
Private correspondence with Socony-Vacuum 
Oil Co.; Power, No B.t.u’s Lost, Jan., 1940, 
and New Gas Engine Heat Recovery, March, 
1940; for the dew point formula Kent’s Hand- 
book, Volume 1; for the combustion formula 
Principles of Combustion by Pratt. 

5Better Waste Heat Recovery, POWER 
PLANT ENGINEERING, p. 65, March, 1940. 
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Further, there may be a decrease 
in heat rate due to the utilization 
of waste heat at higher levels.® 
Remember .also that an internal 
combustion engine is still a heat 
engine and that it is poor economy 
to make a condenser out of it. 

Final temperatures at the 
jacket water outlet depend some- 
what on the size and service of 
the engine. An engine that is 
started frequently may have 
“orowing pains” if brought up to 
high temperature each time it is 
started. On large engines it may 
be desirable to keep the jackets 
at a low temperature simply as 
a matter of operating comfort and 
convenience. Again, with some 
waters, low temperatures may be 
desirable to stop precipitation of 
carbonate scale in the jackets or 
heat exchangers. 

Regardless of the tempera- 
tures used, the quantity of cool- 


ing water should be maintained 
reasonably constant, for if the 
flow is reduced materially, starved 
passages and extreme localized 
heating may result. Usually the 
temperature rise is held to about 
20 deg. F. whether the temper- 
ature range be 120 to 140 or 190 
to 210 deg. F. 

A short circuit bypass in the 
cooling system piping may be ad- 
visable to give the necessary tem- 
perature control facilities. Ther- 
mometers are necessary for the 
operators’ sense of feeling can 
never be relied upon even in the 
lower temperature range. While 
the high temperature may not al- 
ways be advisable due to one or 
more of the local conditions men- 
tioned above, it has been the writ- 
er’s experience that practical 
higher jacket water temperatures 
will reduce cylinder wear and pay 
lubrication dividends. 


Lubrication of 
High-Speed Diesels 


Because of their characteristic conditions of opera- 
tion, Diesel engines subject the lubricating oils they 
use to extremely severe conditions which tend to 
break them down by oxidation causing sludge, gum 
and other contaminants. The author describes how 
these failures take place and how they may be 
averted by compounding the straight mineral oil 
with materials that inhibit oxidation and resist heat 


BY H. G. VESPER 
Manager, Lubricant Division 


Standard Oil Co. of California 


DIESEL engines, because of 

their design, are just about the 
best possible set-up for oxidizing 
lubricating oil. Heat and air are 
the major enemies of lubricating 
oil, and the more heat that is ap- 
plied to an oil in the presence of 
air the greater is its tendency to 
oxidize and form sludge, gum and 
other contaminants. 

In a Diesel engine, tempera- 
tures at the end of the compres- 
sion stroke are much higher due 
to greater compression pressures. 
These pressures average 450 to 550 
lb. per sq. in. In general, there is 
an inerease in temperature above 
atmospheric of about 2 deg. F. for 
each pound increase in compression 
pressure. Thus, 500 lb. compression 
in a Diesel engine would generate 
a temperature of about 1000 deg. F. 

The maximum temperature at 
the top of the Diesel piston is about 


700 deg. F. The temperature of the 
top compression ring generally 
ranges from 475 to 490 deg. F. and 
in the four-compression-ring type 
piston the temperature of the bot- 
tom compression ring will be 
around 380 deg. F. The rate of ox- 
idation roughly doubles with each 
20 deg. F. increase in temperature. 
Thus, the high speed Diesel inher- 
ently subjects the lubricating oil to 
as much as sixteen times the oxida- 
tion tendency of a spark ignition 
engine. 

Furthermore, the Diesel always 
operates with excess air (oxygen). 
In the throttle control type of en- 
gine a full charge of air is fed into 
the cylinders only when the engine 
is under maximum load and as a 
result there is normally little or no 
excess oxygen in the gas mixture 
after combustion or in the blow-by 
gases. Diesels, however, compress a 
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maximum amount of air at all loads 
and excess oxygen is always pres- 
ent; in fact, Diesel blow-by gener- 
ally contains about 90 per cent air. 

Due to these severe operating 
conditions, contaminating deposits 
resulting from deterioration of the 
lubricating oil are generally formed 
at a comparatively high rate in 
Diesels. These deposits form and 
stay in place on the hot metal sur- 
faces or are carried in the oil 
stream. Efficient filters will remove 
the latter, but the former interfere 
with proper piston operation, af- 
fecting both oil distribution and en- 
gine compression. Such deposits 
tend to collect behind and around 
the rings and also clog the oil 
grooves or holes through which the 
lubricating oil is supposed to re- 
turn to the crankcase. 

Another adverse effect of such 
deposits is their interference with 
heat transfer. In all types of in- 
ternal combustion engines a major 
portion of the heat absorbed by the 
head of the piston is passed off 
through the rings to the oil film, 
through the oil film to the cylinder 
wall or the cylinder liner, and 
then into the cooling water. Any 
deposits collecting around the 
rings will interfere seriously with 
this necessary heat transfer, re- 
sulting in further increase in pis- 
ton temperatures, which, in turn, 
increase the tendency of the lubri- 
eating oil to oxidize and form addi- 
tional deposits. The ultimate result 
of this process is stuck rings, large 
power loss, high blow-by, piston 
drag, etc., all of which mean over- 
haul and repair expense. Possible 
increased use of cast iron pistons 
to replace aluminum may also ag- 
gravate this tendency due to inher- 
ently poorer heat transfer. 

Another source of deposits in 
Diesel engines is the formation of 
carbonaceous particles resulting 
from incomplete fuel combustion. 
During the exhaust stroke, such 
particles are present around the top 
of the piston and, because of the 
high pressure (around 500 Ib.) 
during the compression and power 
strokes some of these particles are 
foreed back of and around the 
rings. Such deposits are in addi- 
tion to those described above from 
lubricating oil and aggravate the 
situation outlined. The 2-cycle 
Diesel engine equipped with super- 
chargers, due to its more effective 
scavenging, generally experiences 
less trouble from such particles 
than the conventional 4-cycle 
Diesel. 

Crankcase oil temperatures in 
Diesels reflect the more severe tem- 
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perature conditions in the cylinder 
area, and frequently reach 240-250 
deg. F. Preferred crankcase oil 
temperatures are about 180 deg. F., 
high enough to insure good fluidity 
and freedom from ‘‘cold’’ sludge 
due to water condensation and yet 
not so high as to increase oxidation 
unduly. Various methods can be 
used to keep the crankease oil tem- 
perature down, such as provision 
for greater crankcase capacity, oil 
coolers, etc. However, it should not 
be inferred that maintenance of 
crankease oil temperatures at 180- 
200 deg. F. will insure satisfactory 
Diesel lubrication, as this has only 
a very minor effect on oil tempera- 
tures in the critical upper cylinder 
area. To illustrate, oxidation con- 
ditions on the lubricating oil are 
about 65,000 times as great at 500 
as at 180 deg. F. 


Straight Mineral Lubricating Oils 


A lubricating oil has three ma-- 


jor functions in an internal com- 
bustion engine—to lubricate, cool 
and seal. The performance of these 
functions may be seriously affected 
by the presence of contaminants 
from outside or within the engine. 
Outside contaminants may come 
from the intake air or from faulty 
combustion. Such contamination 
can be controlled by proper filter- 
ing, proper type of fuel, ignition, 
and correct mechanical adjust- 
ments. These factors have no direct 
relation to the lubricating oil 
proper. 

The characteristics which the 
lubricating oil itself possesses in or- 
der satisfactorily to lubricate high 
speed Diesels are, briefly, maximum 
ability to resist deterioration due to 
contact with heat and oxygen and 
maximum ability to stay on very 
hot metal surfaces. In addition, the 
oil must, of course, have the correct 
viscosity, low carbon content and 
low pour point. 

Even the best straight mineral 
oil available today will not meet 
these requirements adequately. 
There has been a great advance 
during recent years in the technol- 
ogy of manufacturing lubricating 
oils, and the oils produced today in 
a modern refinery are infinitely su- 
perior in quality to those available 
a few years ago. Nevertheless, such 
straight mineral oils, while very 
much superior in oxidation resist- 
ance and in ability to lubricate hot 
metal surfaces than formerly, still 
do not come up to modern require- 
ments on these points for the pres- 
ent day high speed Diesel engine. 
In March, 1939, after 3 yr. of in- 
tensive research, the Standard Oil 








Co. of California introduced the 
first compounded Diesel engine lu- 
bricating oil for use with any type 
of bearing. 


The type of compounding gen- 
erally used in industrial oils con- 
sists of animal or vegetable fats and 
acids or occasionally lead, sulfur 
and chlorine compounds. These are 
incorporated to increase such char- 
acteristics as oiliness, tenacity, film 
strength, etc., of oils used in steam 
cylinders, bearings, gears, and simi- 
lar services. However, it is obvious 
that none of these conventional 
compounding agents would be sat- 
isfactory under the high tempera- 
ture and severe oxidizing con- 
ditions encountered in Diesel en- 
gine cylinders and bearings. An 
entirely new type of compounding 
had to be found. 


This new type of compounding 
utilizes metallic ‘‘soaps’’. It is not 
a single chemical compound, but 
rather a complex mixture of several 
compounds, each of which has been 
chosen for the effect it will have on 
the whole. The very fact that many 
years went into its development in- 
dicates that it must be carefully 
matched to the type of base oil em- 
ployed. Naturally, the most suit- 
able type of oil is chosen as a base. 

Many compounds which are 
non-corrosive when used with one 
base oil may become quite corrosive 
if employed with some other oil. 
Furthermore, due to the different 
chemical nature of compoundings 
used by various manufacturers, 
mixing of different types of com- 
pounded oils should be avoided. 

This compounding material 
works, in the first place, as an ex- 
cellent anti-oxidant. This means it 
helps the lubricating oil base fur- 
ther to resist deterioration from 
heat and oxygen, thereby minimiz- 
ing the formation of deposits in the 
engine interior. Secondly, it in- 
creases greatly the ability of the 
compounded oil to stay on very hot 
metal surfaces. Thirdly, it has a 
decided ‘‘detergent’’ action which 
results in keeping the engine clean- 
er than ever before. 

This oil is said to have a ‘‘de- 
tergent’’ action because the com- 
pounding literally acts like a 
cleansing soap (detergent) in car- 
rying away dirty deposits from en- 
gine surfaces. It must be realized 
that any lubricating oil, even the 
best type of compounded oil, still 
will deteriorate slightly under 
Diesel engine conditions. Therefore, 
detergent action is necessary to 
clean out deposits from other 

(Continued on Page 110) 
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PICTURES of Engineering 


What goes up, must come down. Some- 
times a long interval exists between the 
"going up" and the "coming down," 
but this iin not alter the fundamental 
truth of the statement. As shown by 
the photograph at the left, the huge 
brick power-house stack at the Clipse 
Works of the Atlantic Refining Company 
at Franklin, Pa., came down in a dense 
cloud of dust when 50 Ib. of dynamite, 
embedded in its base, was set off, blast- 
ing away a section of the foundation. 
The 76 yr. old plant was abandoned 4 yr. 
ago and its demolition is, now, nearly 
complete. The tall stack, believed to be 
the largest brick structure of its kind in 
the United States was built in 1916. It 
was 310 ft. high, 83 ft. in circumference 
at the base and 15 ft. in diameter at the 
top. Expert dynamiters used 30 addi- 
tional pounds of dynamite in four pre- 
liminary blasts to weaken the foundation 
so the final blast would down the stack 


Extra protection at G. E. Nine elevated guard 
houses like the one shown in the photograph at the 
right have been installed outside General Electric's 
Schenectady Works to afford better plant protec- 
tion. At the top of each house is an 18 in., 1500 
watt searchlight, specially designed by the company 
for protective lighting purposes. A supplement to 
fixed protective lighting encircling the works, the 
searchlights can be turned in all directions as needed 


Left. Workmen are shown completing the installation of 
a magnetic drive on the induced draft fan of No. 4 
boiler in the Canal Station of the Louisville Gas and 
Electric Co., Louisville, Ky. This is one of six such units 
recently ordered by this utility from the Electric Machin- 
ery Mfg. Co. This one is rated, 752-hp., 1164/180 r.p.m. 
and is driven by an 800-hp., 1200 r.p.m., 2300 v. motor 





Interest 


Nol the view at the right is not a view of the new 
Chicago subway. It is merely a view of the tunnel 
through the heart of Grand Coulee Dam to carry the 
electrical lines that will someday join the dam's two 
big powerhouses into a common network. It is two- 
thirds of a mile long and 12 ft. in diameter. Conduits 
have been imbedded in the concrete floor and cable 
trays on which some of the cables will rest will be 
erected along the walls. The track in the floor will be 
used by a flatcar carrying cable reels to facilitate 
stringing the heavy conductors. Because of war needs 
construction of the east power house is considered 


A wide variety of electrical equipment in the 
Mellon National Gallery of Art in Washing- 
ton, D. C., typifies the latest practices in large 
buildings. Special arrangements of floodlights 
give daylight effects without highlight or 
shadow. The center basement scene at the 
right shows the dead front AB "De-ion" low 
voltage electrical distribution board installed 
by Westinghouse. These breakers have capac- 
ities ranging from 60 amp. to 600 amp. On the 
right is seen a 400 hp. type CW. Westing- 
house slip-ring, 1800 r.p.m. motor direct con- 
nected, through gearing, to a Worthington 
high-speed centrifugal compressor. The elec- 
trical installation includes transformer vaults 
for six 750-kw. and three 1000-kw. network 
transformers and protectors, each in 3-phase, 
60 cycle operation, 5 per cent impedance 


Mobile Power Transformers. The photograph at the 
left shows the first of six new type mobile power 
transformers rated 15,000 kv-a. maximum capacity 
being constructed by the General Electric Company 
at its Pittsfield, Massachusetts works for the Amer- 
ican Gas and Electric Co. Each of these units will 
be mounted on a specially designed railroad car so 
that it can be transported readily to any locality 
on the company's system where there may be a need 























Inspection Procedure 


for 


DIESEL ENGINES 


SINCE the procedure to be fol- 

lowed in making any inspection 
will vary with the type of equip- 
ment involved, this consideration of 
Diesel engine inspection is confined 
largely to the inspection of the 
principal moving parts of slow 
speed, heavy duty type of engines, 
the type most frequently found in 
severe industrial and power service. 

The recommended procedure 
that follows is based upon a com- 
plete investigation of conditions 
and alinement. Nothing is taken for 
granted. It will be noted that no 
repairing or refitting methods are 
discussed. It is assumed, however, 
that repairs will be made as and 
when inspections reveal irregulari- 
ties. 

Since the complete inspection of 
a Diesel engine is a proceeding in- 
volving much attention to detail, 


BY E. R. SPENCER 


Engineer, The Cooper-Bessemer Corp. 
Mt. Vernon, Ohio 


this description will be presented in 
two parts, this first part dealing 
with the crankshaft and main bear- 
ings, while the second part, to be 
presented in a subsequent issue, 
will discuss inspection of the cylin- 
der or liner, the pistons, connecting 
rods and other moving parts of the 
engine. 

Perhaps the first question to be 
considered is that of-the operating 
period between inspections. Many 
factors govern the elapsed running 
time. The following list indicates a 
few of the more important ones. 

. Load factor. 

. Fuel. 

. Frequency of starting and 
stopping. 

. Operating conditions, dust, 
ete. 

. Program of running repairs. 

. Lubricating oil. 





The procedure involved in the inspection of Diesel engines is dependent upon 
the type and size of the engine. As pointed out by the author, this discussion 
applies to the slow speed heavy duty engines used in severe industrial service. 
It is presented with the thought of offering one proven procedure for making 
a few of the more important inspections incident to Diesel engine main- 
tenance. This article was first presented as one of the papers at the National 
Meeting of the Oil and Gas Power Division of the American Society of 
Mechanical Engineers held at Kansas City, Mo. It will be presented here in 
two parts, this first part dealing with the crankshaft and main bearings. The 
second part to be presented in a subsequent issue will take up the inspection 
of cylinders, pistons, connecting rods, and other moving parts of the engine 
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Naturally, the only sound basis 
on which this period can be deter- 
mined is past performance under a 
given set of conditions. It might be 
said, however, that under average 
conditions these heavy duty, slow 
speed engines can be kept in good 
condition by inspection and over- 
hauling every 8000 to 10,000 hr. of 
operation. 

Assuming that the engine is 
now ready for this periodic inspec- 
tion, attention is turned to the task 
of examining some of its major 
parts. 


Alinement and Condition of 
Crankshaft 


After the engine has been dis- 
mantled and cleaned up, the aline- 
ment and condition of the crank- 
shaft is one of the inspector’s first — 
concerns. Remove each main bear- 
ing cap and carefully check for 
such mechanical defects as loose 
babbitt, cracks, evidence of wear or 
other improper operation. In a 
similar manner, inspect each lower 
shell as it is removed, replacing 
each, in turn, as required for shaft 
support. In the event that the con- 
dition of any of these bearings re- 
quires repairs, they should .be sent 
to the shop at once. This done, sus- 
pend the shaft on two lower bear- 
ing shells. See that the shells are so 
located that the shaft will be bal- 
anced; i. e., endeavor to.make the 


POWER PLANT ENGINEERING 





overhanging ends about equal and 
their sum as near equal to that por- 
tion between the supports as prac- 
tical. While suspended in this man- 
ner, make thorough inspection of 
shaft for defects, injuries and wear. 
Perhaps the first step should be an 
examination for cracks. The origin 
of cracks will usually be found in 
or near fillets, holes or other points 
of abrupt section change. Paint all 
suspicious portions of the shaft 
with a mixture of chalk and alcohol. 
Rotate the painted shaft to allow 
any crack present to give up en- 
trapped oil which in turn will dis- 
color the chalk. In the case of large 
heavy shafts, difficult to rotate, it 
may be advisable to bump it with a 
wooden ram in order to set up a 
vibration that will aid in the libera- 
tion of the trapped oil. Needless to 
say, that in case cracks are found, 
the shaft should be removed and 
repaired. 


Following the inspection for 
cracks, examine each crank pin and 
journal for scores, rough spots and 
other’ evidence of undue wear. 
With the use of calipers and mi- 
crometers, determine the amount of 
taper and out-of-round. Barring 
accidents, the wear on main jour- 
nals is usually quite uniform. Due 
to inaccurate machining and con- 
sequent misalinement in many of 
the older engines, tapered crank 
pins are often found. This is not 
serious, provided the taper is uni- 
form and the bearing is fitted prop- 
erly. The matter of flat spots does, 
however, become a real problem. A 
erank pin five ten-thousandths inch 
(0.0005) per inch of diameter flat 
will produce a noticeable noise. The 
maximum flat or out-of-round al- 
lowable in any instance will depend 
upon the owner’s evaluation of 
noise and the accelerated wear on 
affected parts, although attention 
should be given to truing up the 
pin when the out-of-round wear be- 
comes as much as one thousandth 
(0.001) to fifteen ten-thousandths 
inch (0.0015) per inch of shaft 
diameter. It may be necessary to 
move the shaft supports during this 
examination to permit inspection of 
all journals. 


Use of Dial Gages 


The inspector is now ready to 
check the shaft for any indication 
of permanent deformation. This 
work can be greatly facilitated by 
the use of dial gages in sufficient 
number to place one gage over each 
suspended journal. Securely fix 
these gages in a position where the 
operating point will rest on the 
very top of the respective journals. 
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Set all dial gages on zero and 
slowly revolve the shaft several 
times. Observe any appreciable de- 
flection of the indicator hands. Now 
set the No. 1 crank pin on top cen- 
ter, reset all gages to zero and 
again slowly rotate the crankshaft. 
Stop shaft on each quarter position 
of No. 1 crank pin and read all 
gages. If there is still no evidence 
of permanent deformation, rotate 
the shaft and take readings once 


. more as a check on original observa- 


tions. 

If, on the other hand, the gage 
readings indicate a kink in the 
shaft, further investigation is re- 
quired. With the aid of previous 
readings, slowly rotate the shaft 


POSITION OF NO.| GRANK WHEN MAX. 
DEFORMATION IS IN VERTICAL PLANE 
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of the No. 1 crank pin is accurately 
located on the periphery of the cir- 
cle with the reading placed ad- 
jacent. One set of circles may be 
used for several trials or a new set 
may be used for each trial as de- 
sired. 

The longitudinal location of the 
deformation may be located with 
fair accuracy by the application of 
the principle of similar triangles or 
graphically as shown in B in the 
diagram. Regardless of which meth- 
od is used, it is necessary to accu- 
rately measure and record the 
horizontal distance between respec- 
tive dial gage positions. 

In special cases, it may be de- 
sirable to change the location of 
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Fig. 1. Diagram used to determine crankshaft deformation 


and determine the position of No. 1 
erank pin when affected gages in- 
dicate maximum reading. Thus, the 
deformation or bend is in its ex- 
treme top or bottom position. Its 
position with respect to the No. 1 
crank pin can be readily deter- 
mined by the use of a protractor. 
Again reset all gages and slowly 
rotate the shaft as before, stopping 
the shaft to read gages at 90 deg., 
180 deg. and 270 deg. of rotation. 
Repeat the procedure until consist- 
ent readings are procured. 
Obviously some means must be 
employed to intelligently record the 
various readings. An example of 
one system commonly used is shown 
on A in the accompanying diagram. 
The circles are first drawn to rep- 
resent each journal. The position 


one or both supporting shells and 
repeat the entire procedure as a 
check on the original investigation. 

The foregoing discussion deals 
primarily with shafts having a sim- 
ple bend. Very often shafts are 
found with more complicated dam- 
ages. In such cases, the condition 
will be determined by the applica- 
tion of principles outlined above to 
the individual case. 

The permissible amount of de- 
formation is a question subject to 
much discussion. It is recom- 
mended, however, that proper steps 
be taken to straighten the shaft if 
it indicates a total deformation of 
more than two thousandths inch 
(0.002) plus four ten-thousandths 
inch (0.0004) per inch of shaft di- 
ameter. 
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Replace all the lower main bear- 
ing shells in the exact location from 
which they were removed. When 
centrally located, block each shell 
in place so that the shaft can be ro- 
tated without shell movement. Lu- 
bricate each journal so that a con- 
tinuous oil film is procured. 


Alining the Shaft 


The shaft is now ready for 
alinement. Bridge gage readings 
and crank web deflection should be 
made simultaneously or at least in 
conjunction with each other. In 
case there is no bridge gage avail- 
able, spot the frame directly above 
the top of the journal. Measure- 
ments may then be taken from this 
permanent reference point to the 
top of shaft with inside microme- 
ters. However, for the purpose of 
this discussion, the use of a conven- 
tional bridge gage is assumed. 
Other instruments and equipment 
required for checking alinement 
will be a strain gage and two spe- 
cial jacks, or clamps, for the pur- 
pose of clamping the shaft down 
into the bearing shell. 

With this necessary equipment, 
proceed as follows: Place the No. 1 
crank pin in its top center position 
and install strain gage near — 


line through main journals. 
volve the gage several times to 
make sure of accurate reading, then 
set dial on zero. Before moving the 


shaft, take a bridge gage reading of 
the journal on either side of, the 
crank throw in question. Rotate 
the shaft in the direction of normal 
operation. Stop the shaft at each 
quarter position and record strain 
gage and bridge gage reading. The 
bridge gage readings on all four 
quarters are merely for check pur- 
poses as these readings will be the 
same after the ‘‘ out-of-round’’ value 
has been considered. Repeat the 
above procedure except press the 
shaft down to a solid bed in both 
main bearing shells (one on either 
side of crank throw in question) 
when the crank pin is in its ex- 
treme top and bottom position with 
a jack or other clamping device. 

There should not be more than 
two thousandths inch (0.002) dif- 
ference in the bridge gage reading 
of either journal when the shaft is 
free and when it is clamped. If this 
reading is more than the pre- 
scribed two thousandths inch 
(0.002), it may be assumed that the 
particular bearing is lower than the 
adjacent ones. Obviously, the 
bridge gage reading will be but 
little value in determining high 
bearings. In fact, these readings 
are to be used more as an aid in 
interpreting strain gage measure- 
ments than as an independent in- 
dication. 

Repeat this procedure with each 
crank throw. This completed, use 


Fig. 2. Showing the use of the bridge gage 


an approved shafting level and 
check the slope of each main jour- 
nal and that of the adjacent main 
frame. The levels thus obtained 
are not only indicative of the shaft 
contour but are quite useful as an 
additional check on the strain gage 
readings. If there is evidence of 
misalinement, the best plan to fol- 
low is to make a sketch of the shaft 
showing levels and maximum de- 
flections. A study of this sketch 
will indicate quite clearly the loca- 
tion of high or low bearings. From 
the information thus obtained, a 
skilled mechanic can scrape high 
bearings down to procure proper 
alinement. Obviously, all high 
bearings must be lowered to the 
low bearing level or the low bearing 
must be raised by rebabbitting. 
Flat spots, taper, out-of-round, etc., 
should always be kept in mind 
when interpreting all crankshaft 
measurements. 

Good practice indicates that 
crank web deflection should be held 
below a maximum of two thou- 
sandths inch (0.002). On first 
thought, it may seem rather incon- 
sistent to use a single value, two 
thousandths inch (0.002), as a 
maximum deflection for all heavy 
duty crankshafts. However, since 
the shorter stroke shafts are usu- 
ally designed with thinner web 
sections, the actual variation of 
stress will be small with any given 
deflection. In any ease, the fiber 
stress in the shaft will be far 
below the extreme limit stress pre- 
scribed by many insurance com- 
panies when the deflection is held 
to two thousandths inch (0.002) 
or less. 

It is quite difficult to separate 
the inspection and the adjustment 
of main bearings. These subjects 
will, therefore, be discussed to- 
gether for the sake of clarity. 

Inspection and Adjustment of 
Main Bearings 

If the previous inspection of 
these parts has revealed an uneven 
or poor bearing surface, blue the 
shaft and place the bearing cap in 
place with just enough shims to 
keep it from gripping the shaft so 
it will not turn. Pull down the 
bearing bolts evenly and with 
proper tension (never use sledge), 
then rotate the shaft. This will in- 
dicate high spots on the bearing 
which can be relieved in an ap- 
proved manner. The above method 
of fitting main bearings will elimi- 
nate the possibility of scraping the 
bearing bore of a bearing out of 
parallel with the shim surfaces. Do 
not set a bearing on top of a shaft 
as a means of determining its sur- 
face condition. If the bearing has 
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been fitted properly, the adjust- 
ment will be simple. Add to the 
shims used for the last bluing, the 
proper amount of clearance. Re- 
place the caps and tighten bolts 
evenly and without undue strain. 
In the event, however, that it has 
not been necessary to do more than 
simply adjust the clearance, an eas- 
ier method of adjustment may be 
followed. Replace the original 
shims and place lead wire over the 
top half of the journal. The num- 
ber of leads to be used will vary 
according to the length of the bear- 
ing. Usually from two-to four wires 
will suffice. The lead wire should 
be soft and the diameter not more 
than twice the normal clearance. 
Three-ampere fuse wire serves the 
purpose very well. With the wire 
in place, install the cap and tighten 
the bearing bolts. Remove the wires 
and determine maximum thickness 
which, of course, represents exist- 
ing clearance. Reduce shim thick- 
ness the required amount and re- 
assemble the bearing. 

Regardless of which method is 
used to adjust clearance, the shaft 
should be rotated after each setting 
of each bearing. The fitted and ad- 
justed bearing caps should not add 
any appreciable drag on the shaft, 
The usual clearance allowed main 
bearings is five ten thousandths 
inch (.0005) per inch of shaft di- 
ameter plus two-thousandths inch 
(.002). 

With the shaft and bearings 
properly adjusted and passing all 
of the inspection, the shaft should 
roll freely and give another 10,000 
hr. of trouble free operation under 
full load conditions. 


Managers of Britain’s war fac- 
tories are discovering that the 
women now coming into their works 
from shops, offices, the professions 
and private life, have very definite 
likes and dislikes. 

Welding is a job that many 
women are turning to now, but 
even here there are two distinct 
camps, those who like the fireworks 
of electric arc welding and those 
who prefer fusion welding. 

But in one important British 
factory fusion welding has been 
made much simpler and more effec- 
tive by a new process which elimi- 
nates the usual defects. Its main 
feature is the application of a con- 
trolled temperature applied before 
and during either a manual or a 
machine weld. Other features pre- 
vent the formation of gas crevices 
or pockets. Formerly, in spite of 
X-ray examination, weaknesses 
were liable to occur, and could be 
detected only in mechanical tests. 
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POWER OUTPUT SOARS 
FROM WAR IMPETUS 
(Continued from Page 53) 


depend upon the availability of 
materials and equipment. Exten- 
sions of service into new areas are 
prohibited under existing OPM 
orders except to serve defense 
projects, but government an- 
nouncements indicate that these 
projects are to be greatly ex- 
panded. In view of OPM orders, 
distribution expenditures are ex- 
pected to be sharply curtailed, 
but expenditures for generating 
stations should be 25 per cent 
heavier than in 1941. 

Output of electricity in 1941 
by all agencies contributing to the 
public supply totaled about 168 
billion kw-hr., an increase of 16 
per cent over that for the previous 
year. Fuels produced 115.6 billion, 
an increase of nearly 19 per cent, 
and water power produced 52.4 bil- 
lion, an increase of 10 per cent 
over the previous year. 

Record breaking drouths 
throughout the territory east of 
the Mississippi reduced output of 
hydroelectric plants in New Eng- 
land about 8 per cent, and, in the 
Middle Atlantic states about 5 
per cent, below normal. In the 
Southeastern states stream flow 
was seriously reduced, but be- 
cause more hydro generating ca- 
pacity was in operation than dur- 
ing the previous year the net ef- 
fect was only a 4 per cent reduc- 
tion. In all other sections of the 
country the output of hydroelec- 
tric plants was above 1940. 

Industrial and mining plants 
in 1941 are estimated to have pro- 
duced about 40 billion kw-hr., 
making the grand total power out- 
put from all sources 208 billion 
kw-hr., compared with 143 billion 
in 1938 when the United States 
produced one-half as much elec- 
tricity as all the rest of the world 
combined. 

Electric customers of all class- 
es was 31,553,000 at the close of 
1941, an acquisition of 1,362,000 
customers during the year, the 
greatest gain since 1927. Housing 
for defense workers caused much 
of this expansion. At the end of 
the year there were 2,350,000 farm 
customers, about two-thirds of 
whom are served by electric util- 
ity companies. Of the estimated 
35,400,000 families in the United 
States, 27,000,000 or 76 per cent 
are now taking electric service. 

Sales of refrigerators exceeded 
3,500,000 units,;. or 800,000 more 
than were sold in 1940, the previ- 


ous high figure, while sales of 
electric ranges reached 750,000 
compared with 436,000 in the pre- 
vious year. While these large 
purchases of electric appliances 
are not likely to be repeated in 
1942 because of priorities and lack 
of stocks, those already installed 
constitute a substantial backlog 
for sustaining the level of do- 
mestie electric use for some years. 

New low records were made in 
electric rates in 1941 and the av- 
erage price of electricity for do- 
mestie service dropped to 3.73 ct. 
per kw-hr. as compared with 3.84 
et. the year before, and 5.78 ct. 
10 yr. ago. The average residen- 
tial customer used 986 kw-hr. dur- 
ing the year as compared with 952 
kw-hr. in 1940. In 10 yr. the use 
of electricity per customer for 
household purposes has increased 
by 400 kw-hr. 


Rates and Taxes 

Total revenues of the private 
companies in 1941 approximated 
$2,490,000,000, an increase of 9.4 
per cent over the year before. Ac- 
cording to reports of the com- 
panies which have published them 
for 10 mo. of the year (with No- 
vember and December estimated), 
operating expenses plus deprecia- 
tion rose at about the same rate 
as revenues. Taxes, applicable to 
electric operations, increased by 
almost $100,000,000 from $413,- 
000,000 in 1940 to $510,000,000 in 
1941. This represents an increase 
of 23144 per cent. Taxes now 
consume 201% ct. of every dollar 


collected from all consumers of 


electricity. 

Composite income statements of 
the operating electric utility com- 
panies for 1941 will show a bal- 
ance for common stocks and sur- 
plus of about $416,000,000 or 
about 2 per cent less than in 1940. 
The increase in gross earnings of 
about $213,000,000, as well as the 
decrease in interest charges of 
about $12,000,000, have all been 
absorbed in increased costs for 
operation and taxes. Taxes are 
greater than payrolls, and now ex- 
ceed by 40 per cent the combined 
total of requirements for bond in- 
terest and preferred dividends. 

Financing operations in 1941 
were estimated at a total of $700,- 
000,000 for the operating electric 
utility companies. This was sub- 
stantially less than the $958,000,- 
000 reported for the year before 
and the smallest since 1937, when 
$645,000,000 in securities were is- 
sued. Of the 1941 total, approx- 
imately $110,000,000 could be con- 
sidered as new financing. 
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UTAH MUNICIPAL PLANT 
Maintains Good Operating Record 


By ROY W. BROWN, Chief Engineer 
Department of Utilities, Provo, Utah 








First section of municipal plant, with a capacity of 4000-kw. in 
two units, built in record time of 9 mo. and third unit of 2500-kw. P 
capacty put in service the next year. Initial cost of completed : 
station $111.27 per kw. of capacity; operating costs last year, 
including depreciation, averaged 7.42 mills per kw-hr. on the 
switchboard. Variable stroke, reciprocating boiler feed pumps 
cut auxiliary power consumption to approximately 4.5 per cent of 
gross power generation. Second plant with two 7500-kw. units 
contemplated in near future to meet increasing war needs in 
connection with the new $126,000,000 Columbia Steel Co. mill 








AFTER SEVERAL YEARS of 
litigation with the local utility 
company, ground for the Provo 
Municipal power plant was broken 
August 1, 1939. Full load was first 
carried on the station April 21, 
1940, less than 9 mo. after starting. 
The station, with two 2000-kw. 
Elliott condensing turbines and 
two 25,000 lb. per hr., 450 lb., 725 
deg. F. Combustion Engineering 
chain grate stoker fired boilers, was 
designed for the future installation 
of a third boiler and turbine. From 
the first the monthly load peak 
never went below 2100-kw. and in- 
ereased so rapidly in the fall of 
1940 that it was decided to install 
the third unit immediately. 
This 2500-kw. unit went into 
service the latter part of July, 





































Fig. 1. (Above.) Operating record taken from the 
monthly log showing the peak load (X indicates 
the date of occurrence), station power consump- 
tion, gross generation and heat rate from the date 
of initial operation through 1941. Fluctuations in 
the heat rate are due largely to experiments (usu- 
ally in 30 carload lots) with various types of Utah 
coal which varies widely in heat content, ash fusion 
point, etc. The cost averages about $3.10 per t. de- 
livered. The 2500-kw. unit was put in service Aug. 
1, 1941, and the noticeable drop in heat rate over 
July, 1941, is due to a reduction in standby and 
banking losses. About 50 ¢. of coal per month is 
used for this purpose when a second unit is needed 
over a 2 to 5 hr. evening peak 


















Fig. 2. (Left.) View of the turbine room. The two 
original 2000-kw. units are at the far side and the 
new 2500-kw. unit is in the immediate foreground. 
The office windows with a complete view of the 
plant can be seen at the extreme left and the 
switchboard in the far corner. No curtain wall is 
provided and the turbine end of the generating 
units face the back of the boilers 
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1941. On August 1, standby serv- Fig. 3. Cross section through the original section of the plant with two 25,000 Ib. per hr., 
ice, contracted for with the nearby 450 Ib., 725 deg. F. boilers fired by chain grate stokers. The third (new) boiler is similar, but 
Utah Power’ & Light Co., was dis- has a capacity of 30,000 Ib. per hr., larger gate area and water walls. Two of the condensers 
continued. At no time while the have a surface of 2300 sq. ft. and 
contract was in effect had it been the third 3000 sq. ft. Cooling 
necessary to use the standby serv- water is taken from an irrigation 
ice, although it was felt to be a canal with auxiliary cooling from 
necessary safeguard with peak @ spray pond visible just at the 
loads running well over 150 per __ eft of the chimney on the oppo- 
cent of the capacity of either gen- site page. Also the plant burns 
erating unit operating alone. With Utah coal exclusively 
the third unit installed, peak loads 
so far encountered can be handled 
easily with any two generators in 
service. 
Expansion of the Columbia Steel 
Co. plant near Provo for war pur- 
poses is, however, expected to 
double the city population. To 
earry this additional load, a larger 
plant, adjacent to the present one, 
is contemplated. This will probably 
house two 7500-kw. generating 
units and two 100,000 lb. per hr. 
boilers. 





Details of the present plant 
equipment are given by the list of 
equipment and the cycle is shown 
by the flow diagram, Fig. 4. Throt- 
tle steam conditions are 400 lb. per 
sq. in. ga. and 700 deg. F. t.t. and 
the full load throttle flow for either 
Unit No. 1 or No. 2 is 24,000 Ib. per 
hr. Turbines are bled at two points, 
6 and 85 lb. ga. for feedwater heat- 
‘ ing. Both heaters are of the closed 
 CONDENBER type, with the hotwell pump dis- 
charging through the inter and 
after condensers, of the air ejector, 
a and the low-pressure heater to the 
boiler feed pumps. The feed pumps 
_= discharge through the high-pres- 
sure heater to the boilers, at full 
load the feedwater is 322 deg. F. 

This was one of the first good 
sized installations of the Aldrich- 


24000 LBS. 725°F 4256 













































































Fig. 4. Flow diagram with steam flow and tempera- 
tures for 2000 kw., or full load on Units Nos. | and 
2. As originally installed drains from the high pres- 
sure heater cascaded directly to the low pressure 
heater hotwell. The continuous flash made the low 
pressure heater float operated drainer work errati- 
cally. This was corrected by changing the high 
pressure heater drain connection to near the top 
of the shell where the flash mixes directly with the 
steam extracted from the seventh stage of the tur- 
bine. The boiler feed pumps are of the variable 
stroke reciprocating type 


Fig. 5. View of the boiler room with the new boiler 
in the foreground. Note the water wall headers and 
circulators on this new unit. Due to low coal cost 
no heat reclaiming equipment was installed. Through 
experimentation it has been found that best results 
are obtained with a screened and mixed coal—all 
fines through 28 mesh removed, then mixed with 
screened coal (minus | in. and plus 3/16 in.) in 
the proportions of 80 per cent coarse and 20 per 
cent fines. This mixture gives no trouble with segre- 
gation and gives an even fire in the furnace 
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Fig. 6. One side of the station operating report filled in for the month of November, 1941. This report filled in monthly gives a graphic 
representation of the load and station performance throughout the month 





LIST OF EQUIPMENT 


Engineer & Contractor—Ulen Contracting Carp. 
Turbo-generators—Elliott Co. Three, 3600 
r.p.m., 400 Ib., 700 deg. F. turbine "throttle 
conditions ; generators Fi00/4160 v. rated at 
0.8 p.f. Two 2000-kw.; one 2500-kw. all with 
25-kw., 125 v. direct connected exciters. 
Condensers—Elliott Co. Two, 2300 sq. ft., 
one 3000 sq. ft. 

Condensate Pumps—Elliott Co. Two per con- 
denser, 60 g.p.m. each, driven by Shp E Elliott 
motors. 

apie Tg 1 Co. Three eee, heat- 
a — => ft. each; three high-pressure, 


Circulating Pumps— i ne Co. 
Two, ~~ 7 a 5 See 860 9. 
driven 4 5 pm. ca tliott motors; 3706 
EP, 2 = head, 860 r.p.m. driven Py "Biliott 
Pp. motor. 
Coolers—Griscom-Russell Co. Three. 
Oil Coolers—Griscom-Russell Co. ¥ 
Boilers—Combustion Engineerin 
ae Ib., 725 deg. 


gra’ 
hr. cap., 4000 sq. ft. nesting s 
grate area with erica: 
one boiler 30,000 ib. per hr. cap., 4,000 
rp heating surface plus water 
grate area 98 sq. ft., and Bis Bigelow-Liptak ¢ ignition 


gg Setting—National Power Construction 


Feedwater Regulators— Northern Equipment 
Co., Copes. 

Soot Blowers—The Bayer Co. 

Gage Column—The Reliance Gauge Column Co. 
=. Crosby Steam Gauge & 
ee Valves—The Edward Valve & Mfg. 


lower Co. Two, 12,000 

o I.-H. S. forced draft 

motors; one, 13,800 c.f.m. 
erin me 

i oe fa No. 35, 

overfire air fan driven by 5-hp. motors; 
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Provo City Light Plant Operation for Month of _Y) meeeufor. 19.4.1 


1. A Circuit 


House Meter No. 1 


2500 K.V.A. 


No. 1 Boiler 


No. 


Operation Report For The Year 19_-- 
Report Made Out By 


557.13 ™ 


ELECTRIC DEPT. 
per 
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Coal Used M. 
per 


24796 B03 
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BOILER ROOM 
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Fig. 7. Reverse side of the Operation Report giving a detailed tabulation of the electric, steam, and coal distribution and the operation 


of each major piece of equipment in the plant 





one, 1570 c.f.m. No. 7 Type PB, overfire air fan 
driven by a L poeaes motor. All motors are West- 
inghouse, 1750 r. 

mbustion Control—Hagan Corp.—Complete 
for all polters. 
Flow M <p 


imney—The R ¢ oa one, 729 
ft. above foundation, 7 ft6 i a in. ecg Ce 3 
Coal & Ash Equipment—‘airheld Co. 
Track hopper, ne onees 200 t. eal silo, 
weigh larry and ne elevator. 
Boiler Feed "Grok 3H 1 @ Aldrich Pump Se. 
Three Aldrich-Groff, 234 by 0 to 4 in. stroke 
—— triplex, capacity at = T.p.m, -_ 98 

Per cent volumetric eff., 60 g.p.m. each, driven 

by 25-hp., 1750 r.p.m. Wi house motors. 


Pumps—The Dayton-Dowd Co. One, 
¥% in., 4 stg. centrifugal driven by an 

Elliott Type’ 2AY, 3500 r.p.m. steam turbine. 

Water Softener—Elgin Softener Corp. Zeolite, 

dual unit, cap. 637 gal. per hr. 

Fabricated Piping—Grinne 

Valves—The Cha Valve Mfg. Co. and the 

ouee Co. on high-pressure steam and water 

ines. 

Strainers—The Fisher Governor Co. 

Water Meters—Neptune Meter Co. Trident. 

Traps—Yarnall-Waring Co. Impulse type. 


it breakers with an 
ing capacity of nt kv-a. at 15, 000° v. 


Station Power Trans.—Allis-Chalmers Mfg. Co., 
three 37% P 2400/240-480 v. 
Ly Let. T rans.—Allis-Chalmers Mfg. Co. One 

0 kv-a.; General Electric Co., one 25 kv-a., both 
440/ 120-240 v. 

oe, Wok 38, dl consent -Rand Co. Two, 2 
stg. ., Model 25, self contained compressors driven 
by 5-hp. Westinghouse — 

Oil Refiner—Honan-Crane Co. Two, 50 gal. per 
hr. cap., thermostaticall controlled. 
Crane—The Whiting Corp. One, 20 t., hand 


Building Gr eman Contracting Co. 

—— qf Plum x “P. Le Larten. 
ris! 

Giang Vet ‘are Paint & Glass Co. 
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Table |. Operating report of the Department of Utilities, City of Provo, Utah, for the month 


of November, 1941, the year 1940 (8 mo.) and the year 1941 


Groff variable stroke, reciprocating 
boiler feed pumps. Three were in- 








8 mo. 
1940 


Nov. 
1941 


Year 


stalled in the original section and 
the low power consumption at all 





GENERAL 


Plant thermal efficiency, generated, % 
Plant thermal efficiency, net output, % 
Pounds of coal per kw-hr. generated 
Pounds of coal per kw-hr. net output 
B.t.u. per kw-hr. generated 


Peak steam demand, Ib. per hr. 
Peak load, kw. 

Plant load factor, % 

Plant average load, kw-hr. 
Plant water rate, lb. per kw-hr. 


SPRSNA Siew 


COAL 


Total coal consumed steaming, 1b 


Total coal used banking and bringing up boilers, Ib. 


Total coal consumed, Ib. 
Total coal used in No. 1 boiler, Ib. 


Total coal used in No. 2 boiler, Ib. 
Total coal used in No. 8 boiler, Ib. 
Average moisture in coal (as fired), % 
Average ash in coal (as fired), % 


Average B.t.u. in coal (as fired), per Ib. 
Average volatile in coal (as fired). % 
Average fixed carbon in coal (as fired), % 


% 38.06 41.30 
Kind of coal used Spring Canyon & Blue Blaze Utah Coal Utah 
WATER 


Total water evaporated No. 1 boiler, Ib. 
Total water evaporated No. 2 boiler 
Total water evaporated No. 3 boiler, Ib. 
Total water evaporated Ib. 

Total hours steaming No. 1 boiler 


Total 
Total 


steaming No. 2 boiler 
steaming No. 3 boiler 
out of service No. 1 boiler 
out of service No. 2 boiler 
out of service No. 3 boiler 


hours 
hours 
Total hours 
Total hours 
Total hours 


Drum pressure, Ib. ga. 

Steam temperature, deg. F. 
Number of boiler blow downs 
Number of soot blowers operations 


Feedwater temperature inlet ‘to boilers, deg. F. 
Flue gas temperature at boiler outlet, deg. F. 


OPERATING EFFICIENCIES 


COz at boiler outlet, % 


Actual evaporation per pound of coal 


Actual evaporation per pound of coal steaming 


Equivalent evaporation 
Operating efficiencies coal steaming, % 
Operating efficiencies total = % 


* 18.70 
17.95 
1.565 


1.64 
18,208 


1,678,260 

100, 
1,778,260 
267,900 
None 
1,510,380 
10.37 
5.20 


11,6385 
45.36 


1,887,000 65,505,000 35, 
None 
12,368,000 
14,255,000 
163.0 


None 
97,365,000 154 
4,250 


None 2,220 
664.0 None 
None 1,414 
744.0 3,444 

80.0 None 


424 


431 
690 
1,016 
254 
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URBO-GENERATORS 


Hours in service No, 1 generator 
Hours in service No. 2 generator 
Hours in service No. 3 generator 
Average steam pressure, Ib. ga. 
Average steam temperature, deg. F. 


103,000 
31,861,000 50,529,000 
73,988,000 
962,000 


loads is the major contributing fac- 
tor to the low station power con- 
sumption, which runs consistently 
below 4.5 per cent of the gross gen- 
eration. Reliability has been high 
and maintenance low. During the 
past 21 mo. operation they have 
been repacked once, in September, 
1941. The centrifugal pump in- 
stalled with Unit No. 3 is a turbine 
driven emergency pump and is 
started occasionally only to keep it 
in good operating condition. 

The three variable stroke pumps 
discharge to a common header. The 

29 stroke (capacity) is controlled by 
40.00 the Hagan combustion control sys- 
tem with limit switches on the 
Copes feedwater regulators to safe- 
guard against low water. When the 
boilers are operating at different 
loads the feed pump capacity is 
governed by the heaviest loaded 
boiler and the other (or others) is 
controlled manually from the con- 
trol panel. 

Due to the low cost of Utah 
coal, about $3.10 per ton delivered, 
no heat recovery equipment of any 
kind was included. The third boiler 
does, however, have water walls 
and this, except for the larger grate 
area, is practically the only differ- 
ence from the first two boilers. We 
have, however, done considerable 
experimenting with different coals, 
usually in 30 carload lots, to deter- 
mine the best for our equipment. 

In general, Utah coals are all 


2,443 


3,184 
4,041 
6,317 
5,626 
4,719 


430 
675 
1,825 
365 


10.00 


Total kw-hr. generated No. 1 turbo-generator 
Total kw-hr. generated No. 2 turbo-generator 
Total kw-hr. generated No. 3 turbo-generator 
Total kw-hr. used for auxiliary power 
Total kw-hr. net output 


satisfactory, but vary widely in 
heat content, ash fusing tempera- 
ture, etc., and this to a large extent 
accounts for the variation in heat 
rate from month to month.’ We have 
found that, from the standpoint of 
segregation and an even fuel bed, 
best results are obtained from a 
(Continued on page 83) 
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Total kw-hr. gross output 
Total percent kw-hr. used for auxiliary power 
Total steam consumption No. 1 turbo-generator, Ib. 


48 
388 


a 
3 


Total steam consumption No. 2 turbo-generator, Ib. i 175, 
Total steam consumption No. 3 turbo-generator, lb. 12,486,000 None 913, 
Total steam consumption, Ib. 14,790,000 94,007,000 154,965,000 





Table III. Construction costs, including engineering, of 

the complete plant with two 2000 and one 2500-kw. 

units. The cost per kilowatt of capacity comes to 
$111.27 


Table Il. Summary of operating and maintenance costs for: November, 1941, for 

the year 1940 (8 mo.), and for 1941. Including depreciation, the cost per kilowatt 

hour on the switchboard was 7.45, 7.45 and 7.42 mills per kw. hr. gross respec- 
tively for the three periods 








Year 
1941 
12 mo. 


Year 
1940 


$ 7,984.21 
82,904.44 
171,396.84 
16,311.85 
19,585.65 


November Land, track, ete. 

? Building 

Boilers, combustion control, etc. 
Boiler feed pumps 

Coal and ash handling equipment 
Chimney 

Water softening equipment 
Turbines, Condensers, Found., etc. 
Piping, insulation, etc. 

Water supply structures 

Switch board 

Emergency generator 

Crane 

Air compressors and miscellaneous 


$ 


3 
3 


BY SKoRSs2 


Supervision 
Boiler labor 
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Prime mover and generator labor 
Miscellaneous station labor 
Fuel 
Station supplies 
Miscellaneous station expense 
Structures and improvements 
Maintenance: 
Coal and Ash Equipment 
Boiler Apparatus 
Furnaces and Boilers 
Steam Piping and Accessories 
Prime Movers and Generators 
Miscellaneous Equipment 
Insurance 
Depreciation 
Standby Service 998. 6, 


Total Production Costs $8,467.22 $59,716.67 $94,020.31 
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Mercury-Vapor System 
Attains Reliability 


By H. N. Hackett 


Construction Engineering Dept. 
General Electric Co. 


FARLY experiments with the 
mercury-vapor-steam cycle on a 
100-hp. boiler and later on a 1500- 
kw. unit, operating at 10 p.s.i. gage, 
and 730 deg. F. vapor temperature, 
indicated that mercury was prac- 
tically inactive to iron or steel. 

As time went on and larger 
boilers were built burning greater 
quantities of fuel, it was discovered 
that the heat-absorbing ability of a 
tube filled with mercury was not 
only uncertain, but unpredictable 
to such a degree that pronounced 
overheating and actual damage to 
the boiler tubes occurred. Further- 
more, mercury did cause disinte- 
gration of the steel to such a de- 
gree, by dissolving slowly great 
quantities of iron from the inside 





From 1912 up to the present time the 
mercury-steam, binary-vapor cycle of gen- 
erating electric power has been undergo- 
ing constant investigation and develop- 
ment. The first practical application 
attempted was at Dutch Point Station in 
Hartford in 1922. This was definitely ex- 
perimental but gave such encouraging 
results that other installations followed. 
South Meadow Station was installed in 
1928; one at Schenectady for General 
Electric Co. and another at Kearny Sta- 
tion for the Public Service Electric and 
Gas Co. of New Jersey in 1932; at the 
River Works in Lynn, Mass., 6. E. in- 
stalled a forced circulation mercury boiler 
in 1937, and another small unit the same 
year at Pittsfield, Mass.; the latest in- 
stallations have boilers of entirely new 
designs, one being in the Marcus Hook 
Refinery of the Sun Oil Co. in 1939 and 
the other replaced, in 1940, the earlier 
boiler installed in the Kearny Station. 
This last installation is now reported as 
having carried an average hourly load 
of 205 per cent of the national average 
for steam-generating units in 1940. 

While every installation showed im- 
provements over previously built boilers, 
scientists and engineers were unable to 
predict operating results with sufficient 
accuracy for commercial purposes until 
the last installations were put into service. 
High points in the story of the investiga- 
tions carried on with mercury to discover 
and remedy the causes of failures were 
told in a paper presented at the recent 
A.S.M.E. Annual Meeting and the article 
presented here has been abstracted from 
the basic material presented.—Editor. 
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walls of the tubes and redepositing 
it in the cooler regions, that the 
tubes became plugged at their up- 
per ends. Overheating occurred, 
due to restriction of mercury cir- 
culation. 

The full importance of these dif- 
ficulties was not appreciated until 
after the two 20,000-kw. units—one 
installed in the Schenectady Works 
of the General Electric Co., and the 
other in the Kearny Generating 
Station of the Public Service Elec- 
tric and Gas Co. of Newark, N. J.— 
were placed in service in 1932 and 
1933, respectively. However, the 
first positive results of mercury at- 
tack on the tube steel were evident 
after 9 mo. of operation of the 
10,000-kw. mercury unit in the 
South Meadow Station of The 
Hartford Electric Light Co. in 
1930. Because of incorrect diag- 
nosis, nothing of a fundamental na- 
ture was done to correct the 
trouble. 


Mercury Attack on Tube Steel 


The rapid dissolving of the iron 
from the lower tube surfaces with 
the subsequent redepositing of the 
metals, as either iron or iron oxide 
at the top, and the unexpected 
overheating of the tubes were both 
problems for which no immediate 


- answers were available. 


It was believed that, if the dis- 
solving of the iron could be 
stopped, the operation of a mercury 
boiler would be satisfactory, as 
relatively long intervals between 
pickling operations would not be 
objectionable. To accomplish this 
desirable result, three general lines 
of attack were followed. 

Steel specifications were altered 
and various alloys were developed 
in an effort to find a material that 
would reduce, or, if possible, en- 
tirely eliminate the loss of metal by 
dissolving. Some success was at- 
tained, as certain alloys showed 
definite improvement. 

An all-liquid boiler using alloy 
tubes, in which the mercury-liquid 


temperature continuously increased 
throughout the heating circuit, was 
built: and thoroughly tested in the 
belief that the dissolved metal 
would not be released in the tube 
circuit, but in a large receiver or 
flash chamber where flashing of the 
heated liquid occurred. These hopes 
were only partially realized, as 
some dissolving of the tube materi- 
al, as well as appreciable deposits 
of oxidized metal, did oceur after a 
few months of operation. 


Overheating of the mercury- 
filled tubes was not cured entirely 
by either of these two procedures, 
although considerable improvement 
did occur with the all-liquid boiler. 


Research on Effect of Mercury 
on Steel 


Ultimate and complete success 
was realized, however, as the result 
of an extremely active research 
program in which the metallurgical 
and chemical properties of mer- 
cury, combined with other metals, 
were thoroughly studied by the sci- 
entists and chemists of the General 
Electric Laboratory. 


The steel was found to be per- 
fectly wetted with the dilute mer- 
eury-sodium-titanium amalgam to 
such a degree that intimate and 
positive contact occurred between 
the steel and the mercury. The 
spheroidal properties of the mer- 
ecury were entirely gone, and the 
liquid spread over the tube surface 
to form a tenacious layer almost 
impossible to wipe away. 

Sodium was believed to be the 
wetting agent, causing a breakdown 
and removal of oxides on the sur- 
face of the steel and in the mer- 
eury, thereby allowing actual inti- 
mate contact of the mercury and 
the steel. The sodium was also 
thought to reverse the meniscus of 
the mercury, thereby causing it to 





Mercury-Vapor-Steam-Electric Generating 
System 
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spread uniformly over the tube sur- 
face to produce the effect of wet- 
ting. 


Treatment of Boiler Mercury 
at Kearny 


For certain reasons, Kearny 
was chosen for the first application 
of what is now known as ‘‘treat- 
ment of boiler mercury.’’ During 
the night of March 4, 1934, suffi- 
cient metallic sodium in the form 
of a 25 per cent sodium-mercury 
amalgam was added to the boiler 
mercury to bring the sodium con- 
centration to 100 p.p.m. by weight 
of mercury. No titanium was added 
as yet. The immediate results were 
astounding, as the boiler, at the 
time the sodium-mercury amalgam 
was added, could only carry 20 per 
cent of full rating without over- 
heating the boiler tubes. Immedi- 
ately after the injection of the 
amalgam, the fire was increased to 
produce one-half capacity. The fol- 
lowing day, the load was increased 
to full rated output of the boiler 
and was subsequently operated con- 
tinuously for 3 mo. During this 
period, efforts to add titanium to 
the mercury were ineffectual. Vari- 
ous appliers were used, but to no 
avail, as the titanium refused to 
dissolve in the boiler mercury. 
However, the boiler appeared to op- 
erate satisfactorily with no over- 
heating of the furnace tubes. 

These results were very gratify- 
ing, but actual success was only 
partial, as stoppage occurred in cer- 
tain furnace tubes of the mercury 
boiler. This time, however, the ef- 
feet was different, as the plugging 
was not at the top of the tube but 
at the bottom, caused by a ball of 
hard material which, when ana- 
lyzed by the chemists, was found to 
be a mechanical mixture of mer- 
eury and sodium ferrite. 

The elimination of sodium fer- 
rite, Na,OFe,O,, the end point of 
a chemical reaction between sodi- 
um, iron oxide, and oxygen, was be- 
lieved to be a difficult problem. 
Further tests were conducted which 
proved conclusively that oxygen 
was the principal offender. 


Improvements Made in System 


The turbine shaft rotating at 
high speed in shells in which high 
vacuum is maintained must be per- 
fectly sealed. Many feet of welded 
and bolted joints must be made ab- 
solutely tight, as well as the stems 
of leaking valves. None of these 
things were required in steam 
plants of like size. 

New and effective shaft seals 
were built, using the centrifugal 
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force of a revolving cup of liquid 
mercury to form the seal; designs 
were altered; the best technique of 
welding was employed for making 
welded joints tight; flanges and 
valve stems were sealed by special 
means. Air infiltration was reduced 
from 500 cu. ft. per hr. to less than 
1 cu. ft. per hr. 

Further laboratory and field 
tests disclosed that magnesium 
and titanium had all the desirable 
wetting features of sodium and 
titanium and none of the undesir- 
able ones, so magnesium replaced 
sodium in the boiler mercury. It 
was found that magnesium did not 
form the hard dangerous balls 
when reaction between the metallic 
magnesium and iron oxide or free 
oxygen took place in the boiler mer- 
eury. The final products of the re- 
action were, instead, a very fine, 
dry, harmless powder consisting of 
free iron and magnesium oxide, 
easily removed from the boiler 
mercury. 


Improvements Bring Success 


All the known improvements 
were made on the Schenectady unit 
in 1937, with immediate and un- 
qualified success. No difficulties or 
unexpected results from the mer- 
eury or its ingredients developed, 


and the equipment operated at sat- 
isfactory output 93 per cent of the 
time for the next 18 mo., when fur- 
ther alterations were made to the 
plant to increase its capacity. 

An entirely new boiler, embody- 
ing all the developments so pains- 
takingly discovered, was built and 
placed in operation in the Marcus 
Hook Refinery by The Babcock & 
Wilcox Co. for the Sun Oil Co. in 
early 1939, for the purpose of pro- 
ducing lubricating oils. Its com- 
plete success as-a new venture, de- 
signed and planned to incorporate 
all the known facts, made it appear 
that sufficient knowledge was at last 
available to expect predicted re- 
sults. 

The Kearny unit was rebuilt 
with complete success and its rec- 
ord of operation has rarely, if ever, 
been equaled by steam units of 
similar size. The new mercury 
boiler followed conventional steam- 
boiler designs and employed all the 
facts so carefully learned at Sche- 
nectady, Mareus Hook, and Pitts- 
field. Simple through-flow mercury 
circuits were employed, using fog- 
type convection surface to the limit 
of existing experience with the re- 
sult that, of the 24,407 sq. ft. of 
mercury heating surface, 17,400 sq. 
ft., or 71 per cent, was of the fog 


type, which is empty of liquid mer- 
eury at starting. The only liquid- 
filled tubes are those below the cen- 
ter line of the mercury drum. 

Even though a mercury boiler 
of like dimensions and operating 
temperatures (150 p.s.i. 985 deg. 
F.) had never before been built, 
using such quantities of alloy met- 
als, assembled throughout by per- 
fect welding, the unit went into 
service in May, 1940, and has oper- 
ated ,almost continuously since at 
20,000 to 21,000 kw. either coal or 
oil-fired, generating power at 9200 
B.t.u. per kw-hr., the lowest B.t.u. 
rate per kw-hr. in history, with 
only two short outages due to 
equipment failures. The normal 
rated output of the unit is 21,000- 
kw. from the mercury-turbine gen- 
erator and approximately 30,000- 
kw. from the by-product 365 p.s.i. 
ga. steam produced. 

During more than 15 mo. of 
operation it has carried an average 
hourly load of 205 per cent of the 
national average for steam-gener- 
ating units for 1940. The scientists, 
chemists, and engineers can now 
produce predicted results. The suc- 
eesses at Schenectady, Marcus 
Hook, and Kearny can be dupli- 
cated over and over again, with 
ever-improving efficiencies. Mer- 
eury at Kearny now produces 1 net 
kw-hr. for 0.5 lb. of fuel oil. Ifa 
new plant were built of similar ca- 
pacity, the fuel burned to generate 
the same amount of power would 
be still less. If, in the future, mer- 
cury were used at 500 lb. pressure 
and 1500 deg. F. temperature, the 
power could be produced at a fuel 
consumption of only 0.41 Ib. of oil 
per kw-hr. 


Proper Wetting Is Essential 


A tube surface properly wetted 
with treated mercury is coated with 
a tenacious film which because of 
high surface tension can be super- 
heated considerably above its nor- 
mal saturation temperature before 
becoming destroyed due to heat ap- 
plication, as long as the film is con- 
tinuously supplied with other 
treated mercury as fast as loss is 
sustained by evaporation from the 
surface of the heated film. Such 
thermal action makes possible the 
use of large-diameter tubes, fed by 
relatively low-density mixtures, or 
a fog of mercury vapor and mer- 
cury droplets of the order of 5 
parts of liquid to 1 part of vapor 
or less, by weight, with complete 
safety at high rates of heat input. 
As long as reasonable mixture 
velocities are maintained, the tubes 
may be operated in any position. 
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Part XIll 
Conclusion 


Well, here it is—technical interest, excitement, suspense, 
romance and success all ingeniously combined in one thrill- 
ing final chapter. Love in an icebox or a practical ap- 
proach to the study of insulation. From all of which one 
can deduce that if your love affair runs cold take your 
girl into an icebox. They lived happily ever after 


REFRIGERATING ENGINEER 


By GEORGE HOLMAN 


WHILE you have been working 

at the Wholesome, unnoticed 
changes are taking place. There 
are constant changes in the stor- 
age, changes in load, changes in 
both suction and discharge pres- 
sures, changes in the sound of 
each machine. The pressure gages 
fascinate you. The discharge pres- 
sure is often high early in the 
morning when the day is cool, 
then falling as the day gets 
warmer. This puzzles you for 
awhile, until you determine by 
psychrometer that the wet bulb 
reading sometimes drops after the 
day warms up and the dew dis- 
appears from the grass and the 
neighborhood roofs. You also 
note that the cooling tower cools 
the water much better on a windy 
day than on a still one. 

The variations in the tempera- 
ture differential of the condensing 
water keep you stumped the long- 
est. Sometimes when you first take 
over in the morning the differen- 


tial is up to 11 deg., dwindling to ° 


9 by the time you go off shift at 
three in the afternoon. And with 
all compressors running. If a com- 
pressor shut off, you could under- 
stand it; there would be less heat 
delivered to the water. 

Less heat to the water. Now 
you have it. Early in the morning 
right after Andy gets through har- 
vesting ice, the pressure in the 
tank coils is 6 to 8 lb. higher than 
later in the day, due to the brine 
temperature being higher. At 25 
suction by the gage, 20 per cent 
more gas will be delivered by the 
compressor to the condenser than 
at a gage pressure of 17 lb. And 
if the amount of water flowing 
through the condenser remains 
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constant, as is the case with 
your constant speed recirculating 
pump, such water must absorb the 
extra heat delivered by the com- 
pressor. Consequently the tem- 
perature of the water leaving the 
condenser will be higher. 

By and by, there comes a time 
when the sharp freezing coils and 
also the low temperature cooler 
coils must be defrosted. Two of 
the coils have so much frost on 
them that air can no longer circu- 
late between them. On placing 
loads in the rooms, the tempera- 
tures become increasingly hard to 
hold down. Nothing to do but 
take that frost off. You ask Frosty 
about the proper technique. 


When Defrosting, Guard Against 
iquid Hammer 

Frosty says, “Where you’ve got 
two or more low-pressure systems 
discharging into the same high- 
pressure system, defrosting is 
easy. All you’ve got to do is to 
pump out the coil or coils you are 
going to defrost, then shut down 
and open the bypass and pump 
out valves on your compressor. 
Instead of going to the condenser, 
the hot gas from the other 
machine or machines will blow 
through the bypass and pump-out 
valves into the coils you have 
pumped out. Be careful when you 
first begin to open those valves, 
though. If you open them too fast, 
the first gas going into the frost- 
coated coils may be cooled and 
condensed before it gets half-way 
through the length of the coil. A 
slug of liquid could be formed. 
With very low pressure ahead of 
it, and with very high pressure 
behind it, that little slug of liquid 
might strike the return bends of 


the coil some awful wallops. That 
place has the coils welded and 
tested under air and ammonia gas 
pressure of 150 lb. gage. While 
they may stand that much steady 
pressure, a hammering blow from 
a slug of liquid striking one of 
those bends may burst the pipe 
wide open. Liquid hammer works 
in a refrigerating system just like 
it does in water or steam lines. 
The thing to do is to play safe. 
Don’t try to defrost one coil at a 
time. Get as many as you can 
handle. Then when you first open 
the bypass and pump-out valves, 
the gas will have so many ways 
to go that the pressure rise and 
condensation in any one coil will 
be gradual. Even though those 
low-pressure systems have been 
tested under 150 lb. gage, I 
wouldn’t let the pressure of the 
defrosting gas go higher than 100. 
That way, you'll have a factor of 
safety of one and a half.” 

I’m getting this refrigerating 
business down pat,” you inform 
Frosty, after the frost is off the 
coils and the systems are back in 
operation. “But there is:one thing 
I’m still weak on.. That’s insula- 
tion. Sometime I want you to give 
me a few pointers on it, how effec- 
tive cork insulation is and so on. 
In practice, I mean.” 

Insulation. You learn some- 
thing about the effectiveness of 
insulation without appealing to 
Frosty. You learn by experience 
just how well insulation performs 
the place assigned it in the refrig- 
erating game. 


Comes the Girl Friend 
It so happens as you are about 
to go off duty one day that your 
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weakness crops up. “Good-after- 
noon, Mr. Workman!” she smiles 
from the window. “Are you busy?” 

“Never too busy for a word 
- with you, Honey! Come in.” 

“Hunnh-unh,” determinedly. 

“Now, now! Just this once. 
You haven’t stepped into the place 
since I started to work here. And 
you’ve passed here a hundred 
times. Come on in.” 

‘*Hunnh-unh,’’ not so determin- 
edly. 

“Just this once. I want to 
show you how I’ve cleaned up this 
plant. Not a grease spot nor a 
smell of ammonia in it. As soon 
as the weather gets cooler, I’m 
going to paint up. I’m even going 
to paint the outsides of the ice 
eans. With a bituminous paint, 
though. Now, come on in and 
look things over.” 

“Hunnh-unh,” reluctantly. 

“Please! 

“Oh, well. All right, then.” 

You lift June from the sill, but 
collect a window toll before set- 
ting her on the floor. Proudly you 
show June the plant, speaking 
seriously of the things you did to 
straighten up the place and laugh- 
ing when you tell her of the time 
you looked for the funnel to put 
oil into the crankease. 

You get back as far as the 
machine room doorway Allen 
blusters in. “Well, break it up, 
you two!” he grins. “I don’t like 
to intrude. But this is my place 
of business. It’s 3 o’clock, so I’m 
on duty.” 

You blush, and fail to go with 
Allen as he checks over the com- 
pressors and then goes into the 
tank room. “While you’re here, 
you might as well see everything 
there is to see,” you tell June. 
“Let’s look around in the storage.” 

It is near closing time when 
you enter the storage. Butch is 
busy transferring some cuts of 
meat from the showcases to the 
lower temperature of a main 
locker. His two helpers have al- 
ready gone. 

You turn on the lights and 
enter the hall. You go first into 
the chill room. There the tables 
and cutting blocks are all in order. 
A dozen freshly killed hogs hang 
on the racks. 


Trapped in the Cooler 
From the chill room you go 
into and out of several coolers. In 
one are crates of oranges and 


baskets of apples; in another, 
cured meats; in yet another, beef 
hung up for seasoning. At the 
sharp freezer away down at the 
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end of the hall you jerk the door 
latch twice before the door will 
open. That door has been sticking 
rather often lately. You have been 
intending to fix it, but just haven’t 
gotten to it yet. You open the 
door and June steps into the 
freezer. You follow her. More out 
of habit than for any other rea- 
son, you pull the door shut behind 
you. You hear the latch click, but 
think no more about it—for a 
minute. 

“Brrrr!” June purrs. “I don’t 
want much of this. The thermom- 
eter shows five below zero.” 

“Pretty cool spot,” you con- 
cede. “Well, let’s get out of here.” 

Let’s. You push on the plunger 
which is supposed to open the 
latch from the inside. The plunger 
goes through the door and right 
up to the knob. There it sticks. 
You push on it. It goes no farther. 
You cannot pry it back. You 
shove on the door. It seems as 
solid as the wall. You get back 
and rush the door. Under the im- 
pact of your shoulder, there is a 
grunt, but whether from the door 
or from yourself you cannot be 
sure. You rush the door a dozen 
times, but without success. You 
are looking about for a bar or 
some tool with which to pry the 
door open when with a sudden- 
ness that fairly dazes you, the 
lights go out. At once you know 
the truth of the situation. Butch 
is closing the market and going 
home. 

You let out a series of yells at 
varying decibel levels before you 
realize that no one can hear you 
through those thick walls, made 
still thicker and almost sound- 
proof by 6 in. of cork lining the 
freezer. You turn and face the 
darkness where June is. “I should 
have told Butch that we were 
coming back here,” you tell your 
companion. “He probably didn’t 
see us come in.” 

“Must we stay here all night?” 
June wonders, and you can hear 
a seared note in her voice. “We'll 
freeze!” 

You try the door again, then 
commence a systematic search for 
something with which to pry it 
open. You find nothing, and 
after trying the door a dozen 
more times, sit down on a stack of 
pasteboard boxes. June stumbles 
over to you and sits down on your 
knee. “Can’t you do something to 
get us out of here, Darling?” she 
asks. 

Now when a girl like June 
asks something like that while sit- 
ting on your lap and calls you 


Darling into the bargain—well, it 
makes you feel like you could just 
kick that door off the hinges and 
go on out. But in practice the 
kick doesn’t work. After a terrific 
kick at the door you limp and 
fumble your way back to the 
boxes. 

You think of your cigarette 
lighter, and of the pasteboard 
boxes in which are fish, lettuce 
and what-not. A fire would be 
pretty comfortable right now. And 
it would be easy to build one. But 
a fire would soon use up all the 
oxygen in the room, and you and 
June may then suffocate. You take 
out your lighter anyhow, and light 
it. June warms her fingers at the 
tiny flame, then smiles bravely be- 
hind the ghostly pallor the feeble 
light gives her face. 

You extinguish the lighter and 
try to think. Overhead you can 
hear the ammonia singing as it 
evaporates in the coils. Suddenly 
you have a bright idea. Why not 
shut that ammonia off? Although 
you can’t warm the freezer up 
any, you can at least keep it from 
getting colder. You jump up, feel 
your way to the two wall coils, 
and close the stop valves ahead of 
the thermoexpansion valves. But 
in order to reach the ceiling coils, 
you are compelled to stack up 
several of the boxes before you 
ean reach the valves. 

The valves closed, you climb 
back down. The exertion has 
warmed you somewhat, but not so 
with June. She is shivering. “Let’s 
dance, Honey,” you try to take 
her mind off the discomfort of 
the situation. “You hum and [ll 
whistle.” 

You move some of the boxes, 
and in the cold and darkness 
dance for an hour. At the end of 
that time you are tired, and colder 





You dance for an hour 
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than when you started. You light 
your lighter and look at the ther- 
mometer and June’s wrist watch. 
It is ten minutes after six. And 
the temperature is now two below 
zero. Overhead the ammonia has 
ceased to sing in the coils. 

“Must we stay here until morn- 
ing?” June asks again. She shiv- 
ers, and moves closer to you. 


The Cold Hath Compensations 

“Not till morning, Honey,” 
you assure her. “Allen will be 
around and let us out before then.” 

You tear the pasteboard covers 
off a number of boxes and pile 
them on the floor. You settle down 
on them, and draw June down be- 
side you. “How will Allen know 
that we are in here?” June whim- 
pers. 

“Don’t worry,” you try to com- 
fort her. “He’ll know.” 

Huddled among the scraps of 
pasteboard, with your shirt and 
both arms around your companion, 
you whisper slowly, “June!” 

“Yes, Abel.” 

“Will you marry me?” 

“Yes, Abel. If we don’t freeze 
to death.” 

Eleven o’clock comes, and still 
no Allen. You are so cold that 
you are beginning to get sleepy. 
Then, as suddenly as the lights 
went off, they blindingly come on 
again. In a quivering voice you 
shout, “Hello!” 

Someone is fumbling with the 
latch on the door. Then in the 
light from both the freezer and 
the hallway you see both Andy 
Piper and Allen Knowles before 
you. Andy just stands and stares, 
while Allen rushes to help you 
and June get up stiffly. 


And So They Lived Happily 
Ever After 


The weather is warm enough 
to warm up just anywhere out-of- 
doors, but you and June choose 
the machine room with Allen and 
Andy. Over the coffee from Al- 
len’s thermos bottle and a lunch 
which Andy goes out to get, you 
and June laugh about your little 
adventure. “Abel kept telling me 
that you would come around and 
find us,” June tells Allen. “But 
how could you find out that we 
were there?” And how could he 
know that you would know?” 

“He cut the ammonia liquid 
off on me,” he laughs. “He knew 
that the pressure would fall, and 
by that I would know that some- 
thing was wrong in the freezer. I 
would have been around sooner, 
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but I didn’t notice the gage. First 
I had trouble with the pump. 
Then I had to answer the tele- 
phone twice. When I did notice 
the gage, I thought that the scale 
trap. ahead of the solenoid stop- 
valve was stopped up. I cleaned 
it. And when that didn’t help mat- 
ters, I knew that something was 
wrong in the freezer itself. What 
it was I couldn’t imagine.” 

“Didn’t Daddy or anybody eall 
about me?” June wonders. 

“Yes. But when I told him 
that I last saw you with Abel, he 
just said ‘Well, guess I’ve got a 
new son-in-law. Ill bet they’ve 
eloped!’ ” 

At the Colfax home Frosty 
meets you at the door. “Allen 
Knowles just called to tell me he 
had you two in cold storage,” he 
grins. “I wasn’t worried, because 
I figured that when you did show 
up that I would have another one 
of my accounts with the Devil set- 
tled by the acquisition of a new 
son-in-law. Now, I'll have to 
change my mind and be satisfied 
with just a good refrigerating en- 
gineer.” 

“Oh, we don’t intend to disap- 
point you there, Daddy,” June 
smiles, first at her father, then at 
you. “Do we, Abel darling?” 

The End 
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sized coal, which we call an 80-20 
mixture. In practice, all of the 
minus 28 mesh is removed, leaving 
a mixture; about 20 per cent 
through 3%; in.; and 80 per cent 
through 1 in. but retained on 35 in. 
sereens. 

In addition to the main build- 
ing there is a 42 by 30-ft. ware- 
house connected to the power house 
basement by a tunnel with an over- 
head crane. The warehouse base- 
ment is used as a machine shop, 
which, well equipped with a lathe, 
drill press, power hack saw, grinder 
and welder, enables us to do prac- 
tically all our own work. The top 
floor of this building is equipped as 
a laboratory, primarily for boiler 
water tests. 

Costs 


Station costs broken down in 
Table III, including engineering, 
totaled $723,238.68, which on the 
rated capacity of 6500-kw. comes to 
$111.27 per kw. of installed capac- 
ity. Operating costs for the month 
of November, 1941, for the 9 mo. 


operation during 1940 and for the 
entire year of 1941 are shown by 
Table II. Including insurance and 
depreciation, the cost per kilowatt 
hour delivered to the switchboard. 
(gross generation) came to 7.49, 
7.45 and 7.42 mills per kw-hr. re- 
spectively for the three periods. 

Station performance, output, 
station requirements and load con- 
ditions are shown by Fig. 1 plotted 
as monthly averages from the in- 
itial operation through 1941. The 
peak load curves indicate the high- 
est 15 min. peak of the month and 
the date of occurrence is indicated 
on the curve by a cross. The month- 
ly operating report form is shown 
by Figs. 6 and 7 filled in for the 
month of November, 1941. 


Personnel and Management 


Mayor Mark Anderson, anxious 
to choose an experienced and capa- 
ble superintendent, finally after 
careful consideration selected R. C. 
‘‘Rocky’’ Adams, then chief en- 
gineer of the Fremont (Neb.) mu- 
nicipal plant. Mr. Adams in turn 
selected the writer? as chief en- 
gineer. We both started work the 
first of January, 1940, followed 
construction closely, set up a com- 
plete record system and, in con- 
junction with the Utility Board 
previously set up by Mr. Anderson, 
chose from 350 applicants an oper- 
ating crew of 10 men on a merit 
basis. With the exception of one 
man who accepted a civil service 
position in Ogden, Utah, the orig- 
inal personnel is still on the job, 
constituting, we believe, after ex- 
perience and special training, one 
of the best trained crews in the 
country, and a perfect safety rec- 
ord—not a single lost time accident 
since starting operation. 

On March 1, 1941, Mr. Adams 
resigned to become vice-president 
of the Bixby Co. of Des Moines, Ia. 
He was succeeded as superintend- 
ent by Ray Coffey, superintendent 
of the Hastings, Neb., plant, who in 
turn resigned September 1, 1941, to 
take a position with an engineering 
company in Salt Lake City. Ray 
Ringerhagen, formerly cost ac- 
countant of the Fremont (Neb.) 
Dept. of Utilities, is now superin- 
tendent, and he, with T. J. Old- 
royd, office manager, recently set 
up the office accounts to conform 
with the Federal Power Commis- 
sion Uniform System of Accounts. 

1Editor’s Note: -Mr. Brown at the 
time was chief engineer of the Schuyler 
(Neb.) municipal plant. Preceding that 
he was for 14 yr. with the City Water & 
Light Dept., Hastings, Neb. Starting as 
a coal handler, he had advanced to as- 


sistant chief engineer when he left 
Hastings for Schuyler, Oct., 1938. 
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War News From the 
Industrial Front 


Diesel Engine Producers 


Limit Prices 

INFORMAL arrangements whereby Die- 
sel engine prices will not be increased 
above the levels of October 1 will 
continued for the present, OPA Admin- 
istrator Henderson announced late in 
December. 

On December 6, the administrator 
requested Diesel engine manufacturers 
to adhere to October 1 prices and not to 
change their methods of determining 
prices for specially designed equipment. A 
meeting at which makers of 85 per cent 
to 90 per cent of all Diesel engines were 
represented was held December 18 at 
the OPA offices. 

Attending producers expressed the 
opinion that the voluntary method of 
keeping prices. stabilized would be ef- 
fective for the time being. However, 
to implement the voluntary price control 
program, Diesel engine manufacturers 
were asked to file with OPA affirma- 
tions that they have complied with his 
request of December 6. 


Power Pooling Revoked 

On January 3 the power limitation 
order (L-16) issued October 30, 1941, to 
meet a power shortage in the Southeast 
was revoked effective January 5. J. A. 
Krug, chief of the OPM power branch, 
sent a letter to the utilities asking them 
to continue the pooling arrangement on 
a voluntary basis to the extent necessary 
to assure the complete filling of reser- 
voirs. This includes the operation of 
steam plants at full capacity. 


Natural Gas Shortage 


. a e 

Serious in Nine States 

AN URGENT appeal was issued by 
Government agencies January 8 asking 
all consumers of natural gas in nine 
States, mostly in the Middle West, to 
cut their consumption as much as pos- 
sible during the current cold wave in 
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order to make gas available for war pro- 
duction plants. When residential con- 
sumers increased their consumptions as 
the temperature went down rapidly, the 
shortage became serious in Illinois, In- 
diana, Ohio, Pennsylvania, West Vir- 
inia, Western New York, Michigan, 
ansas and Missouri. 


No. 2 Rolls at 
Grand Coulee 


Granp Coucee’s second 108,000-kw. 

generator, assembled at seven leagues’ 
pace to meet power demands of expand- 
ing industries building war materials, has 
had its test run early last month. 
2 wk. period was required for examining 
the unit, control and distribution equip- 
ment under varying electrical loads, dry- 
ing out its windings, and testing its 
bearings. 

Production of power for commercial 
use was scheduled for the middle of 
January. Unit No. 1 in service since 
October 4 was scheduled for a layoff to 
permit engineers to make a final check 
of its operation and to replace temporary 
control mechanism with permanent equip- 
ment. 

No. 3 generator is scheduled for 
service in March and the 150,000-hp. 
turbine is already in place. The Bureau 
of Reclamation is attempting to acceler- 
ate delivery of six more generators and 
plans call for installing three machines 
in 1943 and three more in 1944, Early 
this year construction of the dam’s sec- 
ond powerhouse will be started and the 
Bureau expects Consolidated Builders, 
ripe the contractor, to finish the job in 

mo. 


Paint for Blackouts 
Too Hot! 


Use or BLACK or dark blue paint to 
cover windows is not recommended for 
general use by the Consumer Div. of 
OPA. Windows blacked out in this 
manner cannot be opened during black- 
out unless curtains have also been pro- 
vided. 

One large New York department 
store, with hundreds of windows to 
cover quickly during an emergency, plans 
to use black paint, but paint men warn 
that the black paint will absorb the heat 
of the sun’s rays and expand much more 
than the glass to which it adheres, bring- 
ing up the danger of breakage. Besides, 
unexpectedly large purchases of black 
paint at this time would unbalance the 
supply of critical defense materials. 


Common Sense in 
Hiring Aliens 


InN ANSWER to questions recently 
raised as to restrictions on the employ- 
ment of aliens in all war industries, 
William S. Knudsen and Sidney Hillman 
January 10 made the following joint 
statement : 

“There is no legal barrier to the em- 
ployment of aliens in any factories hav- 


ing war contracts. It is only in those 
manufacturing plants which produce se- 
cret items for the Army or Navy that 
the permission of the armed services 
must be secured by the employer before 
aliens are hired. 

“Aims of democracy and the needs 
for efficiency alike demand that ability 
and loyalty shall not go to waste. In 
doubtful cases, the appropriate ‘Govern- 
ment agencies are prepared to take 
proper measures. In all-out war produc- 
tion, we must utilize every human re- 
source with sanity, with common sense, 
and the conviction that no oné shall be 
denied opportunity to participate in the 
war effort because of race, creed, color, 
or national origin.” 


Power Pooling and 


Rationing 

Accorpinc to Government agencies, 
power deficiencies in 1942 and 1943 seem 
certain in several important strategic 
defense areas, including the Southeast, 
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the Southwest, the Pacific Coast, and 
part of the Middle West. Public and 
private power agencies serving those areas 
have not been asleep at the switch for 
they anticipated increased power demands 
a. ordered new power equipment ac- 
cordingly. The defense program, how- 
ever, did not remain static and the things 
we need most, like aluminum, magnesium 
and chemicals are the very things whose 
production eats up power at a tremen- 
dous rate. 

Unfortunately, it hasn’t been possible 
for power facilities to keep up with the 
step-up in production. While a new 
powder plant or a new aluminum plant 
can be built in 6 mo. it takes 2 yr. to 
build a new steam plant and as long or 
longer to build a power dam. 

team turbines with a total generat- 
ing capacity of 3,000,000 kw. were or- 
dered in 1940 and 4,500,000 kw. in 1941. 
Hydro or waterpower generators or- 
dered in 1940 amounted to 500,000 kw. 
in 1940 and double that amount in 1941. 
Of the steam turbines ordered in the 
2 yr., probably not more than 2,000,000 
kw. have been completed, leaving a back- 
log of more than 5,000,000 kw. still to 
be completed. 

The same industry has also had the 
job of building marine turbines for our 
two-ocean navy and our expanding mer- 
chant marine and naval vessels are float- 
ing power plants. For example, a big 

(Continued on Page 110) 
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If You Don't Like It 
—It's Your Own Fault 


There is no use denying that, for a number of months, 
| have been waiting in pleasant anticipation my turn as 
editor of the P. E. & E. It is the most exacting, trying, in- 
volved and at the same time the most satisfying assignment 
on the editorial staff. There is no "virtue is its own reward" or 
"quietly burying mistakes" here because hundreds of letters 
call the score immediately in unmistakable terms. 

This being the operating man's section, each letter receives 
the same weight and attention as its neighbor, although they 
range from Firemen's pencil notes on wrapping paper to Brass 
Hats' carefully stenographered letters on engraved stationery. 
Compliments, kicks, suggestions, articles and answers to ques- 
tions are included. The volume in itself is pleasing, but the 
real source of satisfaction lies in the degree of personal 
interest taken by so many. In reading them over one can 
sense the implied "There are several thousand of us running 
the P. E. & E. so we need someone to look after the corre- 
spondence and sort things out, but Mr. Editor be careful 
what you do with our magazine." 

To Andy Kramer must go the credit for building up that 
personal interest and | can but bask in the reflected glory 
and hope to carry it along for a year. It is, of course, the 
feeling that all editors strive for. Not all the suggestions 
can be used for out of hundreds the editor can only hope to 
reach some compromise agreeable to the largest number. 

The danger of course lies in a possible rule by a minority. 
For instance, if 50 write in and say they do not like the new 
Patent page out it goes even though 500, who- overlooked 
expressing an opinion (so the editor could hear it) feel that 
it's O.K., or feel that although they do not like that particular 
form, that the idea has possibilities worth developing. 

Another new feature is the Engineer's Primer intended to 
show in a series of articles the practical application of the 
relatively few fundamental principles upon which the whole 
structure of power generation and application is based. 

You may even notice a slight change in the Q. & A. section 
intended to make it easier for a new subscriber to pick up 
the thread of the discussion, locate past answers and get an 
idea of what the original question was.. The Q. & A. Dept. 
has been criticized for having too many, sometimes conflicting 
answers. ; 

This we believe is inevitable. Beyond a few fundamental 
theoretical principles engineering is the result of practical 
experience. In few practical questions, which we try to deal 
with, is a clear cut, definite answer possible. Experts all up 
and down the line will disagree and can usually give a defi- 
nite answer after making many assumptions, usually not justi- 
fied by the original question. 

Editing a magazine is of necessity a compromise between 
the conflicting needs and desires of many groups. Unless you 
write in to say what you like or do not like, or participate 
actively in the discussion or submit your ideas and experiences 
for publication, you have only yourself to blame if it's not 


what you like. Richard H. Morris. 
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TURBINE SEALING GLANDS 


On all turbines some type of seal is necessary to prevent 
steam leakage along the shaft from the high-pressure 
end, and, the leakage of air inward on the vacuum end. 
Stuffing boxes are impractical and the three principal 
wees of gland seals used alone or in combination are: 
the labyrinth; the carbon ring; and the water seal. They 
may be used alone or in combination depending upon 
the type of turbine. With water seals both the water 
pressure and quality are important. Some types also 
have steam seals and others steam leakoff connections 


BY J. D. SCHMIDT 
Westinghouse Elec. & Mfg. Co. 


| paca the rotating part must 
operate without physical contact, 
sealing a space between a rotating and 
a Stationary part has always been a 
problem, especially when the rotative 
speed is high and both parts are made 
of metal. While the best of the sealing 
devices now in use on steam turbines 
leave something to be desired, there 
are several types of seals which may 
be used under various sets of operating 
conditions with good practical success. 

Three principal types are used: the 
plain labyrinth seal; the carbon ring 
gland; and the water seal gland. The 
first of these types does not purport to 
prevent leakage, but to reduce it to a 
relatively negligible quantity. This is 
true of the second type also, although 
its characteristics and range of applica- 
tion are somewhat different, The third 
type does eliminate leakage as such, al- 
though a certain minimum quantity of 
steam is lost by condensation in the 
presence of the water used for sealing. 

In the case of the first type, the 
labyrinth seal, a certain minimum leak- 
age area exists, determined by the 
minimum safe operating clearance be- 
tween the rotating and stationary parts, 
and the circumference of the shaft at 
the gland. The amount of steam which 
will leak through this leakage area in 
a unit of time is obviously dependent 


upon the pressure drop across the seal. 
With only a single labyrinth element 
the leakage would of course be large, 
because the pressure drop would be 
the total difference between the in- 
ternal and external pressures. If, how- 
ever, a second sealing element having 
the same minimum leakage area is in- 
troduced, then (disregarding the effect 
of the expansion of the steam through 
the first element) the pressure drop 
across each of the two elements is but 
half as great as it was before, and the 
leakage is therefore greatly reduced. 
Similarly, by multiplying the number 
of elements, the leakage through the 
final element to atmosphere can be re- 
duced to relatively a very small value. 

The general principle of the carbon 
ring gland, shown by Fig. 2, is the same 
as described above, but because of the 
very low coefficient of friction of car- 
bon on steel, and by providing means 
to permit the carbon rings to adjust 
themselves within the gland casing, it 
is possible to operate such glands with 
much smaller radial clearance than is 
practicable with a labyrinth type gland. 
Consequently the carbon ring gland is 
particularly suited to applications on 
small diameter shafts and with limited 
axial space. 

In the water seal gland the low co- 
efficient of friction of water is made 

















Fig. 1. Labyrinth 
and water glands 
as used in com- 
bination on a 
mechanical drive 
turbine are indi- 
cated by circles. 
The labyrinth 
glands are shown 
in detail by Fig. 
3, the water 
glands by Fig. 5 
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HALF SECTION aa 
Fig. 2. Carbon ring glands can be made with 
close clearances and are particularly ap- 
plicable to small high-speed shafts. Here 
again leakoff connections can be used to 
prevent the loss of steam. Where operating 
conditions require it, a sealing steam con- 
nection can also be used. In general, when- 
ever the pressure inside the turbine cylinder 
is above atmospheric, the openings at the 
top of the gland cases are used as leakoffs, 
and whenever the cylinder pressure is below 
atmospheric they are used as steam inlets 














PrL~SEAL STRIPS 





Y 





Fig. 3. Details of a labyrinth gland seal used 
in conjunction with a water seal against high 
internal pressure. For sealing against a 
vacuum, sealing steam is supplied to the 
center of the gland and leaks out both ways, 
thus effectively preventing the inflow of air. 
For sealing against high steam pressure, the 
gland may be provided with one or more 
leakoffs to some lower pressure point so that 
most of the steam leakage can be reclaimed 
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use of to permit the interposition of an 
actual physical barrier to prevent the 
escape of steam from the inside of the 
turbine to the atmosphere. This is ac- 
complished by providing within a hous- 
ing a rudimentary type of centrifugal 
pump runner arranged to be supplied 
with water at its outer periphery as 
shown by Fig. 5. The characteristics 
of this runner are so chosen that if 
supplied with water at the center, as 
in a pump, it is capable of pumping 
against a head slightly greater than 
that required to seal against the in- 
ternal pressure. 

When this pump runner is supplied 
with water at its periphery only, the 
water tends to force its way toward 
the center of the impeller, but this 
tendency is of course opposed by the 
pumping action of the impeller. The 
result is that the peripheral space be- 
tween the runner and the housing is 
completely filled with water and the 
runner itself submerged to an extent 
dependent upon the pressure of the 
sealing water supply. Consequently 
this annulus of water around the runner 
serves as a solid barrier against escape 
of steam outward, or, air inward to the 
cylinder. Obviously with this type of 
gland, if the temperature of the steam 
within the cylinder is very high, means 
must be provided to permit circulation 
of water through the gland in order to 
prevent boiling. 

The gland is designed to be used on 
turbines operating under a variety of 
conditions. The leakoff openings shown 
are provided so that as much leakoff 
pipe area can be utilized as may be re- 
quired by the particular conditions or 
application. Thus any or all of these 
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Fig. 4. Water seal glands as used on the high and low-pressure ends of a high-pressure con- 
densing turbine are indicated by circles. Details of the glands are shown by Fig. 5. The 
double circle shows the dummy rings added to counterbalance the end thrust on the turbine 
blades. They are also built with sealing strips and act similar to a labyrinth seal in reducing 
leakage. Note the steam leakoff just preceding the water gland. Steam bled off here is 
saved by piping it to a lower pressure, usually one of the extraction feed heaters. Only pure 
water should be used in the glands; it is usually supplied from a constant level overhead tank 





leakoff openings may be employed in 
specific instances. ; 

The small leakoff marked “D” is 
used for condensing operation when 
the cylinder space is under vacuum, in 
which case all the other leakoff con- 
nections would be plugged and the con- 
nection D should be connected to the 
main exhaust chamber of the turbine 
or to the condenser. The gland leakoff 
steam is usually piped to an appro- 
priate feedwater heater. 

Sealing steam in water seal glands 
is used simply to insure that water 
from the water seal will not flow along 
the shaft into the turbine cylinder, re- 
sulting in local cooling and distortion 
of the shaft. The steam pressure re- 
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SECTION A-A STEAM LEAKOFF D 




















Fig. 5. Details of a modern water sealed gland showing the runner, leakoff, drains, water 
supply connections and sealing strip which in themselves act as small seals to reduce leakage 
by throttling. The water gland is in effect a small centrifugal pump which operates to fill the 
clearance space with a solid ring of water. Due to friction losses and steam condensed, the 
water heats up and a constant flow must be maintained to keep the water from boiling 
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quired may be as much as 30 Ib. upon 
starting up, but will normally be not 
more than about 10 lb. when operating 
at full load. 

In other types of glands the re- 
quired steam pressure is dependent 
upon the operating conditions and the 
number of labyrinths, or carbon rings, 
in the gland. The water pressure em- 
ployed in water seal glands is usually 
about 5 Ib. per sq. in. greater than the 
highest pressure against which the 
gland has to seal. Leakoff steam from 
the glands is usually piped to one or 
another of the feedwater heaters, de- 
pending upon the operating conditions. 

A discussion of the field of applica- 
tion of the several types of glands 
might well run into many pages, but, 
in the briefest terms, it may be said 
that in general constant speed turbines 
of the larger capacities are equipped 
with water seal glands or combinations 
of water seal and labyrinth glands. On 
small units, where the peripheral speed 
of the shaft will permit, carbon ring 
glands are commonly used. If ample 
space is available, however, straight 
labyrinth seals may be used. 





Tungsten fuses at 5400 deg. F., but 
if it is powdered and subjected to heavy 
pressure it will weld together in a solid 
mass at relatively low temperatures. It 
can then be drawn into filaments for 
lamp bulbs or other uses. 


x * 


Where close tolerances on embedded 
structural steel are required, with mas- 
sive concrete substructures, the best 
method to employ is that of the so-called 
“grouting system.” This method re- 
quires setting the steel after the main 
body of concrete has been poured. Re- 
cesses are made by using box forms 
with reinforcing bars or ties for the 
structural steel left exposed. After all 
forms have been stripped, the structural 
steel can then be placed, lined up by 
means of piano wires and other devices, 
and cement grout placed around it. 
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THE ENGINEERS’ 
PRIMER. II 


A few words about the heat balance, its purpose, use and limitations with a 
bit about the main characters who will develop the Primer around the rela- 
tively few basic principles from which power generation has grown. In Part | 
Mac and Andy discussed, on the way to work, the real function of the power 
plant and disagreed a bit over the merits of a fellow engineer, Jim Perry. 
Andy drives around to pick Mac up after work and the discussion continues, 
rather one-sidedly, because Mac has been thinking and is well wound up 


By Richard H. Morris 


Sorry to keep you waiting here at 
the gate, Andy, but I was sorting out 
some old papers that carried me back 
to another day and another war, much 
the same as this one in its bustle and 
confusion. Yet, it’s different, for it 
brought a bunch of us here in town 
together and this one has already begun 
to scatter us to the four corners of the 
earth. 

Do you know Jack Carmody? No? 
Well, few people do—perhaps no one 
does. He’s friendly in a reserved sort 
of way. I’ve never known him to be 
discourteous to anyone, yet he’s tough 
as a longshoreman and has a code of 
ethics all his own. 

Everyone calls him Jack behind his 
back—but to his face it’s always Mr. 
Carmody or Captain. We went to the 
same grammar school, but he was sev- 
eral years older and I never really knew 
him, By the time I started high school 
he had gone away to college. Gradu- 
ated a couple of years before the war 
started. 

Gossip says the old man took it 
pretty hard when Jack refused to take 
an interest in the business which had 
been in the family for three or four 
generations. He traveled a bit and 
when the war started went to one of 
the first officer’s training camps. By 
the time I got in, he was a captain and 
I landed in his company. 

It was then and still is his com- 
pany, although only a half dozen of us 
that have done the gum shoe work 




















Andy's boss—the Merry Miller—though a bit 
old fashioned never passed up a laugh or an 
honest dollar 
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know the pains he went to to see that 
every man he could locate had a job 
through two depressions. It was this 
sense of responsibility that brought 
him and Jim Perry together, although 
that was before my time with the 
company. 

Jim was about 17, his mother was 
dead and he used to come up to camp 
to visit his father occasionally, His 
father died in the hospital that first 
winter and Jack promised to look after 
the boy. To some this might have been 
taken as the adopted son of a rich 
man, but neither Jim nor Jack took it 
that way. Both have the same feeling 
that no man deserves more than a 
chance to prove what he can do and 
the opportunity to work out his own 
salvation. 

Jim has had a chance to do it his 
own way. Jack hasn’t, for fate has 
stepped in at every turn. Shortly after 
the Armistice Jack’s father died and 
as sole owner he had to pick up the 
business whether or no. The old man 
had been conservative and frugal, the 
company was in good shape financially 
with a fine organization and weathered 
the post war depression in fine shape. 

His mother died about that time, 
and I think that Jack, freed of any re- 
sponsibility to anyone else, deliberately 
set about ridding himself of the com- 
pany, that apparently he has resented 
all his life—not that it didn’t give him 
all he needed but because it kept him 
from following his own inclinations. 

Anyway he made two or three small 
mergers, then plunged in earnest, ac- 
quired several financially embarrassed 
companies on a shoestring. He played 
to lose and won at every turn. Finally 
in desperation he resigned himself to 
whipping his unwanted octopus into 
shape as the new Commodities, Inc. 
This play on words touched his odd 
sense of humor and was in effect a 
sarcastic jibe at the “new economic 
era” school of expansive big business 
which was just getting under way in 
the early ’20’s, 

In the meantime Jim Perry had 
gone to work in the power plant which 
happened to be the only opening at 
the time. As more promising openings 
came up the father, and later Jack, 
tried to get him to change but found 
no interest. The power plant was the 


job he wanted and finally Jack gave 
up in disgust, feeling that perhaps his 
earlier confidence in the boy’s ambition 
and ability had been misplaced. 

As occasion demanded Jim would 
be fireman’s helper, oiler or repair man, 
all the time building a solid practical 
foundation under old Sandy McNair 
for his future success. Sandy was a bit 
of a mystery around town for a good 
many years. About 1910 after a slug of 
water had wrecked the engine he ap- 
peared at the gate one morning look- 
ing for a job. He fixed up the engine 
and stayed on as chief. 

At that he was both a success and 
a failure. The plant always ran like 
clockwork and repair costs were negli- 
gible, but he never thought of changes 
or improvements and the men wouldn’t 














Captain Jack Carmody—Tycoon in spite of 
himself — head of Commodities, Inc., and 
Jim Perry's employer 
stay. Said he made them polish brass 
and scrub floors till it drove them nuts 
like he was. As a matter of fact, he 

wasn’t quite right. 

From newspaper clippings found 
among his papers when he died in 
1921, it turned out he was an old ma- 
rine engineer, chief on the old Queen 
of Scots when he was rammed and 
sank in a fog off Newfoundland one 
night in 1908. 

Scotty apparently had served his 
time, built the engines and followed 
them to sea to be sure they were well 
cared for. He was badly injured in the 
collision, but was splashing around 
waist deep in -water sloshing the 
bright work of his engines with grease 
when the second engineer went below 
and dragged him up, literally by the 
scuff of his neck, no mean job in itself 
with a man of Scotty’s size. 

Jim, alone in a strange town, liking 
machinery and careless of long hours, 
managed to hit it off fine with Sandy. 
That old engineer’s cap that he always 
keeps in the engine room, and the old 
engine in a glass case, is his way of 
paying tribute to a man that gave him 
a start by teaching him the things 
that can’t be learned out of a book. 

Anyway Jim inherited Scotty’s job 
and I met him a couple of years later 
in a night school class. What was I 
doing there? Well, perhaps my wife 
wouldn’t altogether approve of one of 
the reasons, but there were several. 
After the war I went back to school, 
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graduated, bummed around a while 
and finally came home and started in 
here as a wiper. 

I was long on book learning and 
short on practice, Jim was the other 
way around, so we made a pretty good 
team. Now that we both have a little 
of each we still find it handy to work 
out things together if they are a little 
out of the regular run of mine. 

Three or four years with Scotty 
had taught Jim about everything that 
could be done with his hands or tools, 
but the long hard hours with Scotty’s 
blank mind hasn’t exercised his brain 
much. : 

He told me that after Scotty died 
he continued to put in his 12 hr. a day, 
seven days a week, fully believing that 
the only purpose of Sunday was to give 
him a chance to repair the plant. Be- 
cause he lacked Scotty’s years of ex- 
perience, even the necessity for keep- 
ing coal on hand and the engine in 
repair made him plan ahead, although 
his world then did not extend beyond 
his plant. 

It was somewhat of a shock to him 
when Carmody casually handed him a 
sample copy of a magazine one day 
and he realized that there were other 
plants. It was something that had not 
occurred to him before because he had 
started in as a kid and had been too 
busy to think about it. He wasn’t a 
dumbbell though and he read that 
magazine pretty thoroughly. One thing 
that struck him was that a feedwater 
heater would save approximately one 
per cent of the fuel for every 11 deg. F. 
rise in feedwater temperature. 

Probably there had been a feed- 
water heater in the plant once, but not 
within Scotty’s time or he would have 
fixed it up. What returns at that time 
simply came back to a large cast iron 
storage or sump tank from which the 
feedpump took its suction. Well water 
which is pretty soft here was used for 
makeup and the temperature probably 
ran somewhere from 80 to 100 deg. 

Times were hard, business was not 
very good and even 10 per cent sav- 
ings in coal was something to think 
about twice. Rather self consciously he 
sent for catalogs and studied them care- 
fully at night. By the time he bol- 


stered up courage enough to suggest a‘ 


heater to Carmody, he knew the story 
word for word and made himself clear 
enough so that the Captain thought it 
worth while looking into. 

Perhaps Jim sold him the idea, per- 

haps a salesman did and it’s even pos- 
sible that he thought the few dollars a 
worth while gamble to drag Jim up 
from the black gang. Anyway he 
passed the whole thing over with a 
“God help you if it doesn’t work.” 
_ Finally the heater was ordered and 
installed, It was with some pride that 
Jim gave it a final inspection and put 
his tools away late one Sunday night 
to go home and get a few winks be- 
fore it was time to come back and 
Start up Monday morning. 

Monday morning was an eventful 
one, with the heater alternately flood- 
ing and running dry, the feed pump 
hammering when the water got too hot 
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and the engine running herself while 
the whole plant looked on and offered 
advice. Finally, however, the float was 
adjusted and peace restored to the 
plant. “Fortunately,” the fireman re- 
marked, “the load is light this morn- 
ing.” 

The light load continued all after- 
noon and the next day and Jim was 
becoming impatient for a heavy load so 
that the effect of the heater would show 
up. It was not until he discovered, 
later in the week, that the mill output 
since the preceding Wednesday had 
been almost 10 per cent above normal 
for that period that the part being 
played by the heater dawned upon him. 

The Captain had little to say, but 
was obviously pleased, not only be- 
cause of the savings but because it ap- 
peared that perhaps Jim would amount 
to something after all. Jim had little 
difficulty in explaining it all but it was 
still just a little bit hazy in his mind 
as to just how the heater did manage 
to save the coal. That’s why he landed 
up in night school—remember he was 
not illiterate—he’d been to school until 
he was 17, knew some mathematics 
and had even had a course in physics. 
But he wanted something a little closer 
to his plant, something to give him 


the why and wherefore of what he was 
doing. 

It’s funny what will confuse people 
and cause them trouble. Our greatest 
difficulty in those days, outside of the 
regular class work, was to reconcile 
the loose way more experienced en- 
gineers spoke of that indefinite thing 
“the heat balance”. Everybody seemed 
to use the words for a different thing 
and yet everyone seemed to know 
what everybody else meant. 

To Jim it was all Greek, to me it 
seemed that a heat balance must be a 
strict accounting of the heat change in 
a cycle, as for instance Hern’s analysis 
of engine performance, a grand and 
glorious conglomeration of mental 
contortion but not very practical for 
everyday use. 

To some it was a simple diagram 
with no figures, to others a compli- 
cated diagram full of figures, a tabu- 
lation of a few lines or one covering 
several pages; others spoke of days, 
weeks or months or carefully specified 
loads; others drew from it elaborate 
conclusions as to efficiencies; while a 
few broad minded individuals dispensed 
with all facts, figures and diagrams 
and claimed the heat balance as good 
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"Woops! Lucky | caught you, Bossl—You know, perhaps this is as good a 


time as any to ask you for a raisel 
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or bad depending upon how much 
steam they wasted to atmosphere. 

All in all it was very confoosin’ but 
not at all amoosin’, that is, until we 
invited the instructor out one night to 
explain it all to us over a stein of beer. 
The beer was good and so was the in- 
structor, an oldish man who must have 
been born to be an actor. Here are 
his words just as I copied them down 
then about 20 yr. ago, with a bit of 
retouching up after I got home. 

“A heat balance, my boy, is ‘every- 
thing to all men’ and no power plant is 
complete without one. It is simple, 
yet elusive and intangible, and is to 
the power plant what ‘God Bless Our 
Happy Home’ was to the household 
of 40 yr. ago. It is the character of 
the plant, something built into it when 
the equipment is assembled just as the 
character of the man is developed dur- 
ing his youth, 

“Kilowatts and horsepowers con- 
tinue to roll out even though the neatly 
tabulated sheet you may call a heat 
balance does not exist even as the 
household continues without the motto 
as a physical manifestation of its oc- 
cupants’ sentiments. 

“Nevertheless, this physical mani- 
festation gives one a sense of well 
being, something definite at which to 
point and show the world that accom- 
plishments are the results of precon- 
ceived thoughts and directed effort 
rather than chance. To a certain extent 
the heat balance, just as a boy’s char- 
acter, can be planned and developed 
always, of course, within definite limits 
of financial means, material to work 
with and environment. Environment 
in a human being compares roughly to 
the operation of a power plant. The 
design of the plant can be carefully 
planned, yet one bad machine or one 
careless operator can render all plan- 
ning worthless. 

“As nearly as can be visualized or 
defined, the plant heat balance is a 
statement, tabulation or diagram show- 
ing where the heat, put into the fur- 
nace in the form of fuel, went to just 
as a bank balance is a statement show- 
ing where the money deposited went. 

“You go to the bank in a hurry and 
deposit a certain amount of money, say 
$500. During the course of the month 





J \h =A 

/ 
AN ' 
4 \4 









































\"\"s 


) | 


CFM TEM» 








Jim Perry—Engineer through his own efforts 


—a graduate of the school of Hard Knocks 
and still a student 
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you take out $50 for spending money 
and write a few checks, yet at the end 
of the month you find a lot of blank 
checks left but the bank says ‘No 
funds.’ You get a statement, showing 
on one side ‘the amount deposited and 
on the other side a list of items includ- 
ing among other things the $50 you 
actually took out and used, the checks 
you wrote, collection fees, discounts, 
service charges and perhaps several 
worthless checks, the total of these 
miscellaneous items equaling the 
amount deposited. 

“In a power plant during the course 
of an hour, say, you put in 500 Ib. of 
10,000 B.t.u. per Ib. coal, totaling 
5,000,000 B.t.u. From the generator 
you take out 146 kw. hr. or about 
500,000 B.t.u. The remaining 4,500,000 
B.t.u. has been lost in the flue gases, 
ash, exhaust and many other losses. 
Your heat balance would then show on 
one side the 5,000,000 B.t.u. put in and 
on the other side the several items or 
heat losses which took place between 
the furnace and switchboard. 

“If your interest lies only in the 
output, if you need so much power re- 
gardless of the amount of heat you put 
into the furnace, the heat balance is of 
no value to you, but the losses are still 
there and can be determined if neces- 
sary. If you have enough money so 
you are interested only in taking a cer- 
tain amount of money out of the bank 
each month, week or day regardless of 
the amount you put in, the bank state- 
ment is of no value to you even though 
it is there and available for the asking. 

“Chances are, however, if you put 
in $500 and only take out $50, you will 
want to know what became of the 
other $450. Perhaps you are taking in 
too many worthless checks, perhaps 
the bank’s charges for collection, serv- 
ice and discounts are too high. You 
know there are certain service charges 
that must be paid for the convenience 
of the bank’s facilities and there are a 
certain number of worthless checks 
that come around in the general course 
of business. Seeing these charges and 
deductions, really losses, tabulated, 
however, you are in a position to judge 
whether they are excessive and if so 
consider changes to remedy the con- 
dition, 

“An engineer knows that there are 
certain inherent losses involved in the 
conversion of fuel to power. Ash in 
the fuel, flue gas losses, condenser 
losses, radiation, electrical losses and 
friction are the worthless checks and 
bad debts of business. They can be re- 
duced by good management but not 
entirely eliminated. But knowing what 
each loss is, enables the engineer to de- 
termine whether it is excessive and 
determine what steps can be taken to 
remedy the condition. 

“There is a heat balance for the 
plant as a whole and one for éach in- 
dividual piece of equipment. Due to 
the fact that the efficiency of boilers, 
turbines, engines and other equipment 
changes with the load, a complete and 
exact heat balance is good for only one 
specified load and one combination of 






































Sandy McNair—never quite right after being 
shipwrecked—pounded a lot of practical en- 
gineering into Jim's head before he passed on 


equipment. Also the determination of 
a complete heat balance is often a dif- 
ficult and expensive procedure. 

“Fortunately, however, most of the 
losses or, let us say, items of the heat 
balance remain relatively constant so 
that once a plant or single piece of 
equipment is completely tested, the 
losses determined, segregated and re- 
duced to a practical minimum, those 
losses are of no further interest to you 
as long as the performance is up to 
par. Get the point? No? 

“Well, you test a boiler. It takes 
you two, maybe three, days. You work 
out a complete heat balance for per- 
haps several loads and then draw an 
efficiency curve. You wouldn’t want to 
do that every week or even every 
month. No. What you do is analyze 
the coal occasionally to be sure it stays 
relatively constant, measure the coal 
burned, the steam produced and its 
temperature and pressure. 

“There’s your input and output, 
their ratio is the efficiency and as long 
as it stays up to par you don’t worry 
any more about the losses. For prac- 
tical purposes your heat balance has 
been reduced from perhaps a dozen to 
two items. You go through the plant 
like that with each piece of equipment, 
pick out the significant items and com- 
bine them all in one simplified plant 
heat balance which neglects all the 
minor losses. 

“From an operating standpoint you 
then put in sufficient instruments and 
arrange a log sheet so that if your 
overall efficiency drops off you can 
quickly spot the piece of equipment at 
fault, or, detect feedwater or other con- 
ditions that may eventually lead to 
trouble. 

“If you’re ambitious you may even 
draw up a heat balance either in dia- 
grammatic or tabular form for several 
different loads, or you may summarize 
your results by days, weeks or months 
so as to give you a better picture of 
what you are doing. 

“This is a sort of skeleton heat bal- | 
ance and what will answer your pur- 
pose may not answer the next man’s, 
so he does it differently. If you gen- 
erate only electric power it will prob- 
ably be quite simple, if you supply both 
steam and power, especially with a 
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combination of back pressure and con- 
densing operation, it may be quite 
elaborate. 

“Fundamentally, however, a_ real 
heat balance is a tool for the plant de- 
signer. It shows how the several 
pieces of equipment operate together, 
tells what the plant should do if every- 
thing works as expected and serves as 
a means of comparing several designs 
from the standpoint of cost and per- 
formance. It often costs more to save 
heat, you know, than the heat is actu- 
ally worth. 5 

“The heat balance should, of course, 
set a bogey for actual plant operation, 
but unfortunately not every piece of 
equipment will work exactly as ex- 
pected, and, the design heat balance 
usually has to be corrected from actual 
tests to give a true comparison of plant 
operation. This sounds simple but often 
is very difficult because you cannot al- 
ways test a piece of equipment, oper- 
ating under exactly the same conditions 
or piped up exactly the same way as it 
is in actual operation. 

“It is well, however, to make as 
complete a heat balance as practical 
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from time to time, for this is the best 
way to make studies as to where im- 
provements can be made. Unfortunate- 
ly, steam loads and power loads do not 
remain fixed, and the ratio between 
them changes constantly so that a good 
heat balance today may be a poor one 
next month or next year. In other 
words, you should review the design 
of your plant from time to time as well 
as be sure that you are getting all you 
can out of what you now have. There- 
fore, boys, a heat balance so exact and 
definite on paper may, in practice, turn 
out to be anything you wish—don’t 
worry about it—but use it judiciously.” 


Since then we have worked out a 
good many together—paper plants and 
actual plants—and these old papers and 
notes cover a detailed history of both 
our plants over almost a quarter of a 
century. Perhaps we can go over some 
of them some night. So long, and 
thanks for the lift. 


(Next month—How the extraction 
turbine increases cycle efficiency and 
why electric drive for auxiliaries is 
more efficient than steam drive.) 
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Belt Slip and Its Cost 
By W. F. Schaphorst 


It 1s well known that all belts slip, 
but the amount of slip is not so well 
known and its determination has been 
more or less of a mystery. 

So that any belt user can compute 
the slip of any drive, the following 
formula has been developed; it gives 
the percentage of slip in any belt: 


100 n (d + t) 
N (D+t) 


S= 100 — 


Where: 


S=per cent slip. 

n=r.p.m. of the driven pulley. 

N=r.p.m. of the driving pulley 

d= diameter in inches of the driven 
pulley. 

D =diameter in inches of the driv- 
ing pulley. 

t= thickness of the belt in inches. 


If the belts are transmitting full 
power, no matter how carefully you are 
attending to them, you will always get 
an answer to your problem, due to the 
elasticity of the belt. 

If the answer is two per cent or less 
you can consider your belts in “good 
condition” as far as slip is concerned. 
But if the result is much greater than 
two per cent, there is something wrong 
—the slip is excessive and perhaps en- 
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tirely too expensive, consuming power, 
as it does, year in and year out. 

To compute the cost of the excessive 
slip for one year, use this formula: 


Cost of excessive belt slip per year in 


n(d+t) 

dollars= (0s ——) xXPCHW 
N (D +t) 

Where: 


P=hp. delivered by the engine to 
the driving pulley. 

C=cost in dollars of one hp. per hr. 

H=running hours per day. 

W =working days per year. 

For V-belts the above formulas ap- 
ply equally well excepting that: 

d=pitch diameter in inches of the 
driven sheave. 

D=pitch diameter in inches of the 
driving sheave. 

t= zero. 


Recently an engineer declared that 
where the cost of belt slip is only 80 
cents per week, the money loss is so 
small that it isn’t enough to pay the 
cost of a conference. In other words, 
he maintained that for 80 cents per 
week belt slip “isn’t worth talking 
about.” 

The writer, however, does not agree 
with such a contention. Eighty cents 
a week, according to arithmetic, 
amounts to $41.60 a year, for which 
amount of money two or more well 
paid executives can profitably confer 
for several hours. 


Exact vs. Approximate Belt 
Length Calculations 


By Norman J. Mecklem 
Engineering Department 
L. H. Gilmer Company 


DESIGN engineers often ask “What is 
the difference between exact and ap- 
proximate belt length?” Too frequently 
the question is avoided by belt sales- 
men, for while most of them know that 
the general formula is approximate, 
few know how or why. 

For example, about a year ago a 
drive was set up in northern New 
Jersey consisting of a generator driven 
by two Diesel engines. The engines, 
each carrying a six E groove pulley, 
were set in concrete; the generator, 
with a twelve E groove pulley, was set 
midway between them. All the adjust- 
ment was on the middle unit, or gener- 
ator. Center distances were figured so 
that standard belt lengths of about 300 
in. could be used, and the whole drive 
checked perfectly by the approximate 
formula. 

Trouble developed when the belts 
were installed. It was found that if 
one set of belts was tight, the other 
was loose and carried no load. Accord- 
ing to an exact formula, each set of 
belts was about 1¥% in. too long. This, 
of course, was only % per cent, but 
when one set was tightened, there was 
3 in. of slack in the other. Normally, 
4 per cent means little to a belt drive, 
but here was one case where the exact 
formula should have been used. 

There is only one exact formula for 
belt length, but it may be expressed 
in many ways. The following develop- 
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Fig 1. Showing the dimensions and symbols 
used in the development of the formulas 


ment based on the dimensions, arcs 

and symbols shown by Fig. 1 gives a 

widely used form of this formula. 

In Fig. 1, let 

D = Diameter of large pulley 
d = Diameter of small pulley 
C =Center distance 
L =Belt length 

then it is apparent that 

(D — d)/C = Sine a 
S =C Cosine a 
Q=7D/2 

M+N=7d/2 

P=—=7aD/2 
N =7ad/9 
L=28S+Q+M+P 


= 2C Cosine « + — (D + 4) +P—N 


Tv Ta 
= 2CCosinea +—(D + d) +— (D—4d) (1) 
2 180 


91 





Since a great many of us have forgotten what trigonometry we once knew, a 
better formula is one which contains no reference to angles or their functions. Now, 


if we let 


Ta 1 — cosa 


=m, 


180 sina 


and then add and subtract the value in (D—d) to the right hand member of 


Eq. 1, we have, L 


wa 


v 


= 2C cos a + — (D-d)-m(D-d)+ - (D+d)+m(D-d) 
180 a 


Ta Ta 


=2C cove + (=~ 


—_+— 
180 180 sin a 


~ 


=2C cosa + ( 


L=2C-+—(D-+4) +m (D —d) 


Equation 2 is also an exact formula, 
and can be used to advantage when the 
values of m are plotted against the 
angle a, or against the sine of a as 
expressed by (D—d)/C. This curve 
is shown in Fig. 2, labeled mi. Thus, 
we have eliminated all reference to 
trigonometry, but have introduced a 
chart instead. This is a rational method 
of determining belt length, although it 
would be much more convenient if we 
could use a constant value for m and 
eliminate the necessity for a chart. 
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IN EQ. 2 


If we multiply and divide the last 
term of Eq. 2 by (2 sin a) we do not 
change its value and the equation re- 
mains correct. 

m4 
ny(D—d) = (D —d) 2sina 
2 sina 


m, (D—d)? 





2 sina C 


If we let mea 
mj Ta 


1—cosa 





2sina 360sina 
the belt length equation becomes 
7 (D—d)? 
L=2C +—(D+d) + mz ——— 
2 C (3) 


2 sin 2a 
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l-cosa 


) (D-d) + = (D+d)-+m(D-4) 


(1-cos a) (D-d)+ (D+d)+m(D-d) 


(2) 


Fig. 3. Values of m 

to be used in very 

exact belt length 

calculation in Eq. 3. 

This is an enlarge- 

ment of the mo in 
Fig. 2 


USED IN EQ.3 


OF 772TO 


ies 


Fig. 2. Various values 
of the function m 
m1 is for use with 
Eq. 2; m2 (shown to 
larger scale in Fig. 
3) for Eq. 3 is pre- 
ferred 


As can be seen in Fig. 2, the curve ob- 
tained by plotting values of mg against 
D—d/C is much flatter than the curve 
for m1, though it still slopes up to the 
right. 

Similarly, if we let mg 
1— cosa 


mg Ta 





2sina 720sin2a 4sina 


we have 
w (D — d)3 
L=2C+—(D+d) + ms 
2 


The curve mg in Fig. 2 now slopes 
sharply down to the right. 

Therefore, somewhere between mo 
and mg the curve assumes its flattest 
form and there is where we have the 


most constant values for m. Actually, it 
is never flat, but its nearest approach 
(where there is least difference between 
maximum and minimum values) occurs 
at the function of m equal to 

Ta 1—cosa 


180 (2 sin a) 1-082 (2) 1-032 (sin?-032 a) 
giving a belt length formula 

¥ (D —d)?2.082 
2 








Although this is the flattest form of the 
curve, it is actually very little flatter 
than the curve mg, since its values 
range from 0.279 to 0.255 to 0.279. It is 
not shown, as it would only confuse the 
curve mg, and it is impractical to use 
such exponents as required by Eq. 4. 


iG 


L:2C+ 


VALUES 


Equation 3 has been chosen for gen- 
eral use since it is the only practical 
one with a nearly constant value of m. 
Figure 3 shows this function of m 
plotted to a more readable scale which 
will give accurate results when used 
with Eq. 3. 

However, since most belt drives 
have an arc of contact greater than 
130 deg., or a D—d/C value of less 
than 0.75, the upper end of the curve 
may be disregarded in a great majority 
of cases. A value for m of 0.251 has 
been chosen as nearly correct for most 
drives, and is used by most belt manu- 
facturers in an approximate formula, 
reading ‘ 

(D-d)? 
L=2C + 1.571 (D+ d) + 0.251 : 
G 


(5) 


The difference between this and the 


‘exact formula is 


(D—d)? 
(m — 0.251) 3 


As can be seen from Fig. 3, this is 
negligible for small values of D — d/C. 
Only for drives with a large ratio and 
short center distance, or, for the more 
exacting fixed center drives, is it neces- 
sary to use the exact formula, that is 
the value of m from the chart, Fig. 3, 
used in Eq. 3. 
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FOR THE PLANT 
ELECTRICIAN 


Advantages of Grounding 
Distribution Circuits 


By H. A. Petersen 
General Electric Co. 


Basep upon theoretical considerations, 
results of numerous technical investiga- 
tions, field tests, and broad experience, 
there are good engineering reasons for 
grounding distribution or other low- 
voltage circuits. 

Switching surges are generally from 
50 to 75 per cent more severe in the 
isolated neutral than in solidly grounded 
circuits. This is an especially important 
consideration when switching is done 
frequently such as in industrial plants 
or steel mills where motors may be 
started and stopped relatively often, or, 
when switching is done at the terminals 
of generators operating with neutral 
isolated. 

Overvoltage resulting from blown 
sectionalizing or transformer fuses in 
combination with faults may occur in 
many of the isolated neutral circuits 
as now operated. It is believed that 
this fact, and the severity of switching 
surges discussed in the preceding item, 
account for most of the overvoltage dif- 
ficulty experienced in isolated neutral 
systems, rather than the arcing ground 
which has been blamed for many diffi- 
culties in the past without adequate 
substantiating evidence. 

In view of these facts, there is a 
logical argument for equipping isolated 
neutral systems with overvoltage pro- 
tective equipment even in systems 
which are not exposed to lightning dis- 
turbances, Such procedure is more on 
the order of a pound of cure rather 
than an ounce of prevention, however, 
since overvoltages other than those 


caused by lightning can be avoided to 


a large extent by solidly grounding 
the system neutrals, 

In any system properly equipped 
with overvoltage protection, it is logical 
to assume that voltages arising from 
any cause, whether it be lightning, 
switching, or other, will be limited to 
safe values. However, there is a sub- 
stantial difference in the voltage protec- 
tive level that can be held by arresters 
in an isolated system as compared with 
that which can be held in a solidly 
grounded system. 

Arresters for use in isolated neutral 
systems must have full line-to-line volt- 
age rating plus a suitable margin which 
will prevent the possibility of exceeding 
the arrester rating under line-to-ground 
fault cnoditions while arresters for use 
in solidly grounded systems can have 
a substantially lower voltage rating. 
For this reason, the protective level in 


CHICAGO, FEBRUARY, 1942 


the isolated neutral system is from 10 
to 25 per cent higher than in the solidly 
grounded system. 

In general, no distinction is made 
for equipment as to whether it is to be 
used on an isolated neutral or a solidly 
grounded system. Therefore, since all 
insulation life is a function of voltage 
and time, other things being equal, there 
is a logical argument for grounding 
even though arrester protection is pro- 
vided. 


Improving a Balky Ash 


Hoist Motor 
By P. C. Ziemke 





The insurance inspector frowned upon 
the makeshift motor cooling device but 
rewinding with glass insulation met his 
full approval. This, with spirals cut on the 
commutator, whipped the motor problem. 





THERE are many hard working motors 
about an industrial plant and in all prob- 
ability the ash conveyor rates tops in 
that respect. I recall an installation 
where the temperature rose to 180 deg. 
near the power house ceiling in summer 
and hovered in the high 90’s all winter 
long. Such excessive heat coupled with 
grit and grime common to boiler plants 
raised hob with the conveyor motor. 
The situation required keeping a spare 
motor on hand at all times since a 
shutdown due to lack of ash disposal 
would have been unthinkable. Ventila- 
tion was not feasible because of the 
cramped conditions. 

What seemed like a happy idea was 
the stunt of suspending some 30 ft. of 
Du Pont “Venitube” used in mine ven- 
tilating, on a line of galvanized wire up 
near the ceiling. Coupled to this was 
installed a blower connected to a 3-hp. 
motor. Well, it “was” a swell idea 
until the insurance company inspector 
spied the so-called fire proofed canvas. 
He suggested it be replaced with regu- 
lation sheet metal piping, but that would 
interfere with boiler repairs. Someone 
jokingly suggested the motor be wound 
with asbestos insulation. We had not 
heard of just that, but we investigated 
the possibilities of the new fibre glass 
insulation especially made for motor 
winding and field work. 

On the first occasion that a burnout 
occurred the new insulation was ordered 
used. While it appeared prohibitive in 
price as compared to the older type, 
it proved to be all the manufacturer 
claimed for it. While it was the inten- 
tion to reinsulate only the armature as 
the initial experiment we were prevailed 
upon by the electrical shop to discard 


the old field coils and replace these with 
new ones. Ripping several of them apart 
proved what poor risks they were and 
how their retention would have involved 
the newly insulated armature before long. 

The reinsulated motor gave great 
promise since it ran without any imme- 
diate indication of giving trouble even 
though the ash removal task was for 
the time greatly increased. In fact the 
insulation did stand up under the gruel- 
ling heat, but the commutator showed 
signs of failing. The motor turned over 
at slightly under 400 r.p.m. and _ this 
comparatively slow speed failed to throw 
out brush grindings from the undercut 
mica insulated slots. 

Sparking ceased when these were 
scraped clean, but the condition was 
soon repeated as new deposits of carbon 
collected. As an experiment (against 
the advice of the motor manufacturer) 
the commutator was turned down smooth 
and the carbon trouble was over. How- 
ever, the development of high micas 
within a month indicated that our 
troubles were still not at an end. 

Cutting these down with commutator 
dressing stones was of course no big 
chore, but eventually went back to under- 
cut micas and obtained fine commutator 
wear by cutting a spiral groove Ys in. 
wide and 3 in. deep on a pitch of two 
threads per inch in the copper. This 
kept the metal scored clear at all times 
and in combination with the glass insu- 
lation ended the ash hoist problem. 


Why Taper Wound 
Rheostats Are Better 


TAPER-woUND rheostats offer several 
advantages over the uniformly wound 
type. In rheostats of this type, the 
wire is wound in two to five (or more) 
sections of diminishing wire or ribbon 
sizes. These sections are so smoothly 
joined that only the change in wire size 
tells where the sections connect. 

For a given application, where an 
appreciable ratio between the maximum 
and minimum currents exists, the taper 
may accomplish one or more of the 
following: 1, provide more nearly 
linear control at all positions of the 
contact arm (see the curve); 2, make 
possible the use of a smaller rheostat; 
3, make possible the winding of higher 
resistance on a given size rheostat; 4, 
make possible special curves of resist- 
ance versus rotation. 

Because tapered windings involve 
extra manufacturing operations, tapered 
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rheostats when ordered singly or in 
small quantities generally cost more 
than uniformly wound rheostats or the 
next larger size. When larger quan- 
tities are involved the tapered unit 
generally becomes the more economical 
one. 

The graph below shows how differ- 
ent values varies (in a typical case) 
with the per cent rotation of the rheo- 
stat contact on an Ohmite Mfg. Co. 
resistor. Because a uniformly wound 
rheostat adds a constant number of 


ohms per degree of rotation to a con- 
stantly increasing number of ohms, the 
current changes more slowly as the 
resistance is increased as in Curve A. 
In a tapered winding, curves B and 
C, increasing the number of ohms per 
degree of rotation as the total ohms in 
circuit increases, makes the current 
curve more nearly linear. These curves 
clearly illustrate the advantage in using 
a tapered winding to obtain more uni- 
form control of an electrical device. 


BOILER AND STOKER 
OPERATION 


How to Determine Forced 
Draft Air Requirements 


By E. M. Sims 


ForceD DRAFT air requirements may be 
calculated on the assumption that the 
theoretical weight of air for complete 
combustion of 1 lb. of different fuels is 
a constant per 10,000 B.t.u. in the fuel. 
Substantiating this assumption, is Table 
I, from Steam Power Plant Engineering 
by L. A. Harding. 

Using this average value of 7.65, the 
theoretical weight of air required for 
complete combustion of one pound of 
fuel is: 


War = (Hv X 7.65) + 10,000 (1) 


where Hy is the heating value of the 
fuel in B.t.u. per lb. The weight of fuel 
burned per hour is: 


W:= 


(B.hp. X 34.5 X 970.3 & 100) + E xX Hy 


(2) 
where Ws is the weight of fuel burned 
per hr. in lb. B.hp. is the boiler hp. de- 
veloped. E is the per cent efficiency of 
boiler and grate. Hy is the heating value 
of fuel in B.t.u. per Ib. 

Substituting the value of Hy in Eq. 1 in 
Eq. 2, We 


B.hp. X 34.5 X 970.3 X 7.65 X 100 





E X War X 10,000 
and We X War 
B.hp. & 34.5 X 970.3 X 7.65 X 100 


E X 10,000 





This last We X War is the weight of 
air theoretically required per hour. The 
volume of air to be handled (assuming 
65 deg. F. as the average boiler room 
temperature, standard atmospheric pres- 
sure and the corresponding density of 
0.075 lb. per cu. ft.) is in cubic feet per 
hour: 


B.hp. X 34.5 X 970.3 X 7.65 < 100 





E X 10,000 X .075 


or in cubic feet per minute; the theoreti- 
cal air requirements (cfm): is 


B.hp. X 34.5 X 970.3 X 7.65 X 100 





E X 10,000  .075 x 60 
The actual volume of air required 
(cfm), is 
Bhp. 34:5. 97033: X 765X100 XT 


E X 10,000 < .075 X 60 X 100 


where T is the per cent theoretical air 
or (100 + per cent excess air). There- 
fore, combining constants, the actual 
air required is: 





B.hp. x T 
(cfm). = 5.69 X ————— 


Example. Determine the air a 
forced draft fan will be required to 
handle when supplying 60 per cent ex- 
cess air to a boiler developing 1000 hp. 
with an overall efficiency of 85 per cent. 


1000 X 160 
(cfm). = 5.69 ————— = 10,720 
85 


This is the example used in showing 
the method of solution on the chart. 


Table |. Theoretical Amount of Air Required for Different Fuels 








Air Air per 
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0.609 
Ohio bituminous ..0.705 
Pa. bituminous 0.757 
Pa. semi-bit. 0.807 
W. Va. semi-bit. ... .0.843 
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Cal. crude oil....... 0.866 
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(See the chart page 108). If the boiler 
horsepower developed is larger than 
the limits of ‘the chart, a smaller value 
may be assumed and the corresponding 
cfm of air multiplied by the ratio of 
the developed boiler horsepower to the 
assumed boiler horsepower. 


Cleaning Flat Baffles 


In ONE plant firing pulverized coal, 
trouble was encountered with soot col- 
lecting around the superheater tubes 
just above a gently sloping baffle. 

The condition was improved by in- 
stalling a cleanout door at B on one 
side of the boiler and using a 15 ft. 
steam lance once or twice a day. Con- 
ditions were further improved by adding 
the second door A at the nose of the 
baffle where not only the baffle but 
a good portion of the superheater could 
be cleaned as well. 


ii 
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Cleanout doors at A and B plus small gas 
bypasses in the baffle at C solved a trouble- 
some problem on this boiler 


Cutting three holes in the baffle as 
shown by C (one about 2 ft. from each 
side wall and one in the middle) also 
proved effective. The bypassed gases 
cause eddying currents which keep the 
soot from depositing on the tubes and 
thus assist in maintaining a clean super- 
heater with good heat transfer at all 
times. 


Notes on Chain 
Grate Stoker Operation 
By Harold D. Brown 


First of the requirements for satis- 
factory and economical operation of 
any type of stoker is a furnace of proper 
design, well constructed and maintained. 
The side walls of the furnace for a 
chain grate must be kept as free from 
clinkers as far as possible by the use 
of a slice bar, but beyond this a slice 
bar should not be used on a chain grate 
because mixing the ash with the fuel 
will cause clinkers. An operator should 
watch for air leaks into the furnace 
and either report or repair them. 

Usually an operator must use the 
furnace as constructed and fire accord- 
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ingly. The design and volume of the 
furnace and the amount of draft avail- 
able set the limit for the amount of 
fuel that can be burned in a furnace. 
It is easy to keep a high COg by using 
a thick fuel bed and putting part of the 
coal in the ash pit, but that is not effi- 
cient firing. 

The depth of fuel at the gate of a 
chain grate stoker will depend upon the 
load to be carried on the boiler, the 
length of the grate, the fineness and 
ignition temperature of the coal, and 
the amount of draft used. Very few 
companies today will even consider pay- 
ing the extra price for No, 2 nut or 
chestnut while even pea size is taboo 
on most chain grate jobs unless it is 
absolutely necessary to keep up steam 
pressures or prevent smoking. Use of 
these larger sizes only adds more waste 
to one of our great natural resources 
because screenings have to be disposed 
of at the mines. : 


Fuel Bed Thickness 


Today 1% in. and 1% in. screenings 
are more or less standard coal for chain 
grates. Loads of from 150 to 200 per 
cent of the rated boiler capacity are 
carried on many boilers equipped with 
chain grates and burning these small 
size screenings. With 1% or 1% in. 
screenings on a grate, measuring 9 ft. 
from front to back and 6 ft. in width, 
a fuel depth of from 4 to 7 in. can be 
used. A 4 in, fuel bed will require about 
0.15 in. of water draft over the fire. 
A 7 in. fuel bed will require about 0.4 
in. draft over the fire. 

No set rule can be made for the 
thickness of the fuel bed or the amount 
of draft to use. On a longer grate a 
slightly thicker fuel bed will have to 
be used and the coarser the coal the 
thicker the fuel bed will have to be. 
Some coals will require more draft than 
others. Only enough draft should be 
used to prevent smoking and to burn 
the coal that is necessary to carry the 
load on the boiler. 

Thickness of the fuel bed should be 
set so that the fuel bed burns evenly 
across the grate and tapers off from 
the gate to a thin bed of live coals that 
burns out as it passes under the bridge- 
wall in the back. Yet, it should be thin 
enough so that the grate does not have 
to be slowed to the point where the 
fire burns out in holes. The grate, 
however, should run slow enough so 
that the arch over the gate keeps hot 
and the fire does not run away from 
the gate. The gate should be kept in 
condition so that it can be changed as 
the size of the coal changes. 


Put Siftings Back Into Furnace 


With the above method of setting 
and regulating chain grates I have been 
able to maintain a COg record of from 
9 to 14 per cent with very little com- 
bustible going into the ash pit. The 
coal that falls through the grates should 
be fed back to the grate in small quan- 
tities if possible so that it will burn 
without spoiling the fire. 

A scoop shovel full of coal an hour 
does not seem like much coal to waste 
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in an hour but it amounts to 20 Ib. or 
480 lb. per day or about a dollar a day. 
If someone were taking a dollar off 
your bank roll every day and throwing 
it to the kids in the street you would 
soon do something about it. The kids 
could use the dollar, but nobody can 
use the B.t.u.’s that go up the stack 
with excess air caused by too much 
draft, holes in the fire, and air leaks 
into the furnace or that go to the ash 
pit in unburned carbon. 

As most plants around Chicago burn 
1% or 1% in. screenings it is necessary 
to wet the coal so that it does not fall 
through the grates. The coal should 
be wet enough so that it will stick to- 
gether when squeezed into a ball in 


the hand. Wetting of fine coal usually 
improves combustion. In theory this 
should slow down combustion, but this 
is one of the things that does not work 
out according to theory. The beneficial 
action is probably part physical, giving 
better fuel bed conditions, and part 
chemical from the combination of the 
water vapor and the volatile matter 
from the coal reacting at high tempera- 
tures. I have not made tests with a 
fully equipped boiler so do not have 
figures on just how much the combus- 
tion rate can be increased by this means 
but many times I have been able to get 
the steam pressure in the plant up 
to where it should be by the simple 
expedient of wetfing the coal. 


REFRIGERATING 


A Two-Stage Automatically 
Operated Refrigerating 
Plant 


SEVERAL new features are incorpo- 
rated in a Sulzer 65 t. automatically con- 
trolled refrigeration unit installed in a 
Swiss chemical plant. A temperature of 
-8 deg. F. is maintained in a brine tank 
by circulation through a brine cooler by 
means of an electrically driven pump. 
The compressor operates through a tem- 
perature range of from -17 deg. F. in 
the evaporator (brine cooler) to +73 
deg. F. in the condenser. 

Both the compressor and brine pumps 
are automatically started and stopped 
by a thermostat in the brine tank. The 
compressor is equipped with clearance 
pockets to give half capacity at light load 
periods and can be brought from rest 
to full speed in 40 sec. It is driven by 
a slip ring motor through V-belts. 

The shell and tube condenser may be 
supplied either with city water or water 




















Piping diagram of an automatically con- 


trolled refrigerating unit as used in a Swiss 
chemical plant. Dotted piping is the high- 
pressure system, medium solid lines inter- 
mediate-pressure and heavy solid lines low- 
pressure. Flow of ammonia to the intermedi- 
ate system is indirectly controlled by the 
liquid level in the low-pressure brine cooler 


PRACTICE 


from a mechanical draft cooling tower. 
Both the ammonia system and circulat- 
ing water system are controlled elec- 
trically in parallel with the compressor 
motor starter. With city water a mag- 
netic valve stops the flow when the com- 
pressor stops. The cooling tower, the 
water pump and fan motors are also 
stopped. Time delay relays take care 
of proper sequence. 

As shown by the drawing, three am- 
monia pressure systems are used, a high, 
intermediate and low (evaporator). All 
the liquid ammonia from the condenser 
flows to the receiver. From the receiver 
the flow is through the float control 
valve on the brine cooler, to the accu- 
mulator on the intermediate-pressure 
system. 

Any ammonia evaporated during the 
expansion separates out in the accumu- 
lator, passes to the intercooler between 
the high and low-pressure cylinder and 
then to the suction of the high-pressure 
cylinder. Liquid ammonia falls to the 
bottom of the accumulator and under 
control of a float valve flows to the low- 
pressure brine cooler and from there to 
the compressor suction. 

The control is thus indirect from the 
ammonia level in the low-pressure brine 
cooler, first to the intermediate and then 
to the low-pressure system. The stop 
valve in the high-pressure line is elec- 
trically operated in conjunction with the 
compressor. Gas temperature leaving the 
high-pressure cylinder is held to a max- 
imum limit by automatically injecting 
liquid ammonia into the intercooler 
through the cooler line shown on the 
diagram. 

Liquid ammonia collecting in the bot- 
tom of the intercooler flows by gravity 
into the accumulator. This accumulator, 
as well as the receiver, is equipped with 
an oil drain. Further controls to prevent 
damage under abnormal conditions con- 
sist of overload and low voltage trips; 
interruption of current if the motor fails 
to come up to speed; and cutouts if the 
cooling water fails or is insufficient. 
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Questions 


And 


Answers 








o 

We Apologize 

DISAGREEABLE editors say they some- 
times deliberately insert mistakes and 
errors to find out how observant and 
critical their readers are. We try to be 
very agreeable and assure you that the 
error in page numbers in the January 
issue was not deliberate. In that issue 
page 101 should have been 102 and 102 
should have been 101. Please correct 
your last month’s copy and look with 
forbearance on the poor editor. 


Question No. 153 


Will This Shut Down the 
Boiler? 


WE ARE using two B.&W. cross drum, 
three pass boilers, each with 154 tubes 
4 in. diam., 18 ft. long, 9 banks high and 
14 wide. These are fired at about 200 
per cent rating with a 37 per cent 
volatile soft coal on forced draft under- 
feed stokers. 

Tubes have always been cleaned by 
a steam lance through blow holes in 
the side walls, but other equipment, 
just installed, now prevents the operator 
from reaching any part of the three 
lower rows of tubes in the first pass 
and the top three rows in the second 
pass with lance. Access to third pass 
is not interfered with. 

What will be the result of leaving the 
accumulations of soot and ashes to 
remain on the tubes? dle S250 Oe 


Question No. 154 


Equalizing the Cutoff 


WITH A heavy load the cutoff on our 
single eccentric engine is longer on the 
head end, but at light load they are 
equal. What can be do to get equal cut- 
offs at all loads? 


Wrentham, Mass. te a 


Question No. 155 


Wants Data on Steam Jet 


Refrigeration 


I woutp like very much to get some 
actual operating costs on steam jet 
refrigeration. What is the total cost 
per ton of refrigeration produced? How 
are the steam costs affected by the 
pressures used, or is it more desirable 
to use high-pressure superheated steam 
or low-pressure saturated steam for a 
vacuum of say 29.5 or 29.75 in.? How 
are costs affected when the water evap- 
orated is not returned to the system? 
Is the ratio of heat (in the steam for 
the jets) supplied to the tons of refrig- 
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eration produced consistent for given 
conditions? How does it vary with 
load, with steam pressure and with 
vacuum ? A. O. H. 


Question No. 156 


Calculation of Compressor 
Capacity 

Witt you tell me the capacity or 
tonnage of our York ammonia com- 
pressor? It is a two-cylinder, 12% by 
14% in. machine driven at 258 r.p.m. 
by a 300-hp. motor. Ws Ja8: 

You probably understand that we can 
give you only an approximate value for 
the refrigerating tonnage of the com- 
pressor you specify from the data you 
submit. You give no information re- 
garding head pressures or suction pres- 
sure or other conditions that would 
affect the capacity of the unit. 

The displacement in cubic feet of 

a compressor (with no allowance for 
volumetric efficiency) is given by the 
following formula: 
C = (r?2 X 3.1416 X S & r.p.m.) + 1728 
where C is the displacement in cubic 
feet per minute; r the radius of the 
cylinder in inches; S the length of the 
stroke in inches. 

Your machine is a 2 cylinder 12% 
by 14% in. unit operating at 258 r.p.m. 
The radius is 12.5 + 2 or 6.25 in. 
Then substituting (and solving with a 
slide rule) 

C= [(6.25)23.141614.5258] + 1728 
= (39.06 3.1416 14.5258) +1728 
= 266 cu. ft. per min. 

Since it is a 2-cylinder machine, the 
total capacity will be twice the above 
figure, or 532 cu. ft. 

Under general conditions with zero 
suction pressure, 4 cu. ft. per minute 
gives a gross refrigerating effect of 
about 1 t. or 288,000 B.t.u. in 24 hr. 
This in the question is equivalent to 
532 + 4 or 133 t. of refrigerating 
capacity in 24 hr. Of this, from 0.4 to 
0.6 is available as actual ice making 
capacity, so the ice making capacity of 
the machine in question is about 65 t., 
more or less. 


Answer to No. 140 


What About This 
Indicator Card? 


Op Timers! What a howl that pre- 
fix to the question brought—we apolo- 
gize—apparently, indicators are still 
used by young and old just as ener- 
getically and effectively as they were 
30 yr. ago. 


The original inquiry sent in by A. A. 
Thieme of Richmond, Va., and printed 
on p. 91 of the November issue, asked 
for criticism of an indicator card taken 
with a 60 lb. spring from a double 
eccentric 18x30 in. Hamilton Corliss, 








Fig. |. This card here reduced to half size, 
appeared full size on p. 91 of the November 
issue 


operating at 120 lb. pressure, 15 Ib. 
back pressure, and 150 r.p.m., driving 
a 300 kv-a. generator and synchronized 
with the utility system no less! The 
card (reduced to half the original size) 
shown by the accompanying cut is for 
a load of 240 kv. 


Nothing To It When You Know How 


IN THE study of Indicator Diagrams 
and in the operation of stationary 
steam engines, we must decide first of 
all whether or not we have a satisfac- 
torily performing engine, is the engine 
operating smoothly, or do we have a 
characteristic knock or bump at the end 
of the stroke, or do the bearings have 
a tendency to run warm? These are 
some of the indications that the valve 
setting may not be correct for the par- 
ticular operating conditions under 
which the engine is required to per- 
form. 

Generally speaking, the indicator 
diagrams shown are not bad. I have 
seen many diagrams very much worse 
than these—in fact, some diagrams I 
have seen, one would wonder how in 
the world the engine ran at all. There 
is nevertheless room to improve these 
diagrams if Mr. Thieme has a particu- 
lar tendency to approach perfection 
as near as possible. The area of the 
head end diagram appears slightly 
larger than that of the crank and this 
must be caused by a slightly later point 
of cut-off for the head end. 

Release is late on both ends, but 
particularly so on the head end. Com- 
pression is higher for the head end 
than for the crank end and compression 
on both ends is too high for good 
practice with regard to Corliss engine 
valve setting. However, the speed of 
150 r.p.m. is a little higher than usual 
for this type of engine, therefore one 
can expect a higher compression set- 
ting to be necessary so that the com- 
pression as shown may be O.K. to ob- 
tain a smooth running engine. Admis- 
sion also appears a trifle late, but not 
seriously so. 

In an effort to improve the indica- 
tor card, I would suggest changing the 
length of the exhaust valve rod for the 
head end so as to obtain an earlier re- 
lease which will in turn reduce the 
compression on the head end; use the 
same procedure for the crank end and 
follow this procedure until the release 
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on both ends is alike. When this is ac- 
complished, I believe the compression 
will also balance on both ends. 

If the compression under the new 
setting is not quite high enough and 
this lack of compression is observed by 
a slight bump or knock as the engine 
passes the centers, the exhaust eccen- 
tric should be moved forward on the 
shaft slightly. This will make the re- 
lease still earlier and the compression 
earlier and if shifting the eccentric 
makes the release too early, the ex- 
haust valve rods can then be length- 
ened, slightly, which will bring the re- 
lease back to correct condition and also 
build up the compression as well. 

The point of cut-off should be equal- 
ized and if either side should be un- 
equal the heavy side should preferably 
be on the crank end to offset for the 
loss of area due to the piston rod on the 
crank end side of the piston. The ad- 
mission valve rods could be adjusted 
so as to bring a little earlier valve open- 
ing for admission. This could also be 
done by moving the eccentric slightly 
ahead on the shift. 

Care should be exercised, however, 
in adjusting the point of admission for 
the reason that too early admission may 
also produce a tendency to knock while 
passing the centers. The gradual down- 
ward tendency of the steam line indi- 
cates a shortage of steam supply 
through the steam admission valve into 
the cylinder; that is, as the piston 
moves forward on its stroke, the sup- 
ply of steam into the cylinder is not 
enough to keep the pressure up to the 
proper level. 

This might be the result of a very 
long steam line from the boiler to the 
engine or there may be several bends 
in the steam line and there may be a 
globe valve at the boiler header instead 
of gate valves. These possible causes 
can be determined by the operator 
himself and his own knowledge will 
guide him as to the possible cause of 
this insufficient steam supply. 

There is, however, another view- 
point. The piston may be leaking badly 
and if so, the steam would blow by 
the piston and out the open exhaust 
valve on the other side of the piston, 
however, the expansion curve and the 
compression curve do not seem to bear 
out this thought and it is therefore 
more likely that the supply of steam 
is insufficient rather than that the pis- 
ton is leaking badly. 

For myself, I have always been old 
fashioned enough to desire a visible test 
for piston leakage by placing the en- 
gine on the crank end dead center and 
by opening the indicator valves from 
the head end—by slightly opening the 
throttle valve, steam is admitted to 
the crank end of the cylinder and if the 
piston leaks, steam will blow out of 
the indicator connections from the head 
end; the piston can then be placed on 
the head and dead center and checked 
in a similar manner for leakage at that 
point. 

This same procedure can be fol- 
lowed to check the piston for leakage 
at intermediate positions along the 
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stroke, but in this case it is necessary 
to securely block the fly-wheel so that 
it cannot rotate when the steam is 
turned on. By this method of proced- 
ure it is possible to determine whether 
or not the piston leaks. Steam and ex- 
haust valves can be checked for leak- 
age by placing the engine on exact 
dead center so that it cannot rotate 
when steam is turned on. 

Open both indicator cocks and with 
steam valves in closed position, open 
the throttle valve—if steam valves leak, 
steam will blow out of both indicator 
cocks. To check exhaust valves for 
leakage, first remove both steam valves 
and replace the steam valve caps, place 
exhaust valves in closed position and 
open the throttle valve. If exhaust 
valves leak, the flow of steam passing 
these valves will easily be heard and 
according to the piping system, it may 
be easy to observe this steam coming 
out of the exhaust head. 


Harry W. Benton 


Plant Engineer 
Pratt & Whitney Div. 
Niles-Bement-Pond Co. 


Offers a 10 Per Cent Savings in Steam 

INFORMATION accompanying the indi- 
cator diagram submitted by Mr. Thieme 
does not correspond with the figures 
obtained from the card’s measurements}. 
Mr. Thieme gives 120 lb. steam pres- 
sure and 15 lb. back pressure although 
from the size of the card shown, and 
using a 60 Ib. spring, it would seem 
that the steam pressure was about 92.5 
Ib. and the back pressure 7.5 lb. Fur- 
thermore, the load is given as 240-kw. 
while the indicated horsepower is only 
276.5, or about 205-kw. 


Fig. 2. A 10 per cent steam savings is esti- 
mated if the card were corrected as shown 
by the dotted lines 


From the appearance of the card it 
is my opinion that repeated adjust- 
ments have been made to eliminate lost 
motion due to wear in the valve gear 
with no regard for the resulting ef- 
fects on the valves’ setting. The move- 
ment of the valves with relation to the 
ports has been changed just as con- 
tinual keying up on a crank-pin will 


Apology No. 2 (No. 1 was about the Old 
Times s crack). It should have been definitely 
stated that the card was reproduced full size, 
although this was an obvious assumption, for 
there would have been no point in giving the 
spring scale for a card that had been reduced 
in size to some unknown scale. 

Mr. MacDermod’s calculations of steam 
pressures are 7.5 lb. low because he assumed 
a backpressure of 7.5 instead of 15 Ib. as stated 
in the original question. This mistake is justi- 
fied because the engraver, in an attempt to be 
helpful, tooled off the atmospheric line which 
seemed to him superfluous. The omission of 
the line was missed by the proofreader and 
what appears to be the atmospheric line on the 
card is simply a rule used to separate the card 
from the text. This also answers Mr. Barnes’ 
later criticism of the length and position of 
this line on the card as originally reproduced. 


change the movement of the piston 
with relation to the heads. 

This has resulted in the steam valves 
giving insufficient opening for proper 
lead and the steam line of the card 
drops off due to wire drawing (although 
some of the droop is no doubt due to 
leaking piston and/or leaking exhaust 
valves). These conditions can be cor- 
rected by adjusting the length of the 
steam valve rods to give greater port 
opening, roughly negative lap should 
equal about % port width. 

Distribution of work between the 
cylinders should .be equalized by ad- 
justment of the governor reach rods. 
The shape of the expansion and com- 
pression lines would indicate leaking 
exhaust valves or piston, or both, but 
improvement would require reboring, 
etc. 

The very late release and excessive- 
ly early compression are caused by too 
much exhaust lap. The present amount 
of compression is not necessary and is 
merely a waste of power, as it reduces 
the area of the card that should be 
obtained. 

I believe that about a ten percent 
saving in steam consumption would be 
effected by making the steam line 
more nearly horizontal and reducing 
the compression. These two changes 
shown dotted on the crank end card 
should bring the cut-off back to about 
4 stroke from the present % (ap- 
prox.) stroke, with the same load and 
pressures. 

It would be interesting to learn 
what action is taken and the outcome. 
Melrose, Mass. E. MacDeErMop 


But Here—No Savings in Steam, Says 
an Old Timer Who Hasn’t 
Turned Grey Yet? 


By ATTEMPTING this analysis, I am ad- 
mitting that I am an old timer—how- 
ever, the first fault I find with this 
diagram is the absence of atmospheric 
linet Oh, yes, there is a line there all 
right, but evidently it was not made 
from the stroke of the engine in ques- 
tion, as it is much longer than the 
diagram itself. This line is always a 
great help in squaring, measuring, and 
dividing the card. Otherwise, I would 
say that this is a very good card, and 
that there are many engines in opera- 
tion that do not equal this one. 

However, the expansion line on 
head end indicates that the admission 
valve is blowing some steam by, also 
the cut-off on head end is at center 
line of cylinder, while that of crank 
end is 2% in. before center. This could 
be corrected by blocking the governor 
in cut-off positions and moving cut-off 
of crank end up 1% in., or that of head 
end back 1% in. In either case the 
result would be the same. 

It is common practice with many 
engineers to have their engine valves 
set exactly opposite to this card, that is, 
to have the cut-off occur slightly 
earlier on the head end, giving longer 
admission on the crank end to com- 
pensate for the difference in area of 


2He suggests, however, that the grease and 
soot may account for that. 
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the head and crank ends, due to the 
space taken up by the piston rod. 
However, in case of an engine with a 
tail rod this difference is very small. 

Another contention is that the en- 
gine should exert the greatest power 
against the frame. I personally don’t 
agree with this, as any amount of dif- 
ference in power between the head and 
crank end of the cylinder will tend to 
set up vibration, cause a sensitive gov- 
ernor to hunt, and otherwise do more 
damage than good. 

Again, I will again say that this is 
a very good card, and since a back 
pressure of 15 lb. must be maintained 
it is obvious that there is some live 
steam make-up added to the exhaust. 
Assuming this, the only advantage to 
be gained by a better valve setting 
would be about 4 per cent more load- 
carrying capacity of the engine. Re- 
ducing the pounds of steam per horse- 
power on the engine at the same load 
will also reduce the number of pounds 
of steam exhaust from the engine, and 
more live steam will need to be added 
to the exhaust to maintain equal back 
pressure. This would result in a small 
gain in temperature due to the super- 
heat of the reduced steam. 

Leavenworth, Kan. A. H. Barnes. 


We Repeat—It Was to Full Scale 


IF THE CARD as published is to scale, 
there is a bad restriction in steam line 
between gage and cylinder. It is im- 


possible to check the expansion curve 
for valve and ring leakage unless the 











Fig. 3. Mr. Porters criticism. A, late admis- 
sion. S, slope caused by late admission (slow 
valve opening). R, release a trifle late. E, 
early compression. C and H indicate the 
crank and head end cards respectively 


card is to scale—i. e., full size. Is it? 
Head end cut-off is longer than crank 
end, otherwise both ends show same 
errors in setting. 
Rock Hill, S. C. J. C. Porter. 
A Mere Beginner Horns In—Only 
20-Odd Years’ Experience, tsk, tsk. 


WIrTH BUT twenty some years of ex- 
perience, I do not class myself as an 
old timer, but if the Old Timers will 
excuse me, I would like to horn in, 
and submit this brief diagnosis. 

Both expansion lines are _ too 
straight, which indicates leaky valves, 
perhaps a leaky piston or maybe a lit- 
tle of both. The steam line shows ex- 
cessive drop, which may indicate too 
small a steam line between boiler and 
engine, although a leaky piston and 
leaky exhaust valves would also cause 
such a condition. 

Cut-off is not as sharp as it should 
be, also indicating leaky admission 
valves; admission is late on both ends, 
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especially on crank end, and there is 
too much compression on both ends. 

Then my prescription is: increase 
lead on both ends; reduce compression 
on both ends; make all four valves and 
piston tight; fhen the old mill should 
percolate much better. However, if 
this does not correct the steam line 
entirely I would recommend raising 
steam pressure, or increasing capacity 
of steam line between boiler and en- 
gine. 


Columbus, O. 
Answer to No. 125 


Well, Blow Me Down, 
What a Hookup 


C. W. Z. installed a new 285-hp. 
H.r.t. boiler with a “blowdown circu- 
lating system,” as shown in the sketch. 
It didn’t circulate and the unprotected 
pipe burned badly. He asked, on p. 92 
of the August issue, five direct ques- 


G. BRowNING. 





VALVE BACK WALL 


TEM 


This circulating blowdown hookup did not cir- 
culate as it was supposed to and consequently 
caused trouble 


tions dealing with the theory; necessity 
for protecting pipes from direct heat; 
and on feedwater treatment. Other an- 
swers appeared on pp. 98 and 99 of the 
December issue and pp. 99 and 110 of 
the January issue. 


A Settling Basin Is Suggested 


1. THERE IS no circulation for con- 
densate in drop leg, which would tend to 
effect this, is of such a quantity as to 
be ineffective. Remove the “circula- 
tion” pipe. 

2. The blowdown pipe should cer- 
tainly be protected from the heat. 

3. The advisability of using river 
water depends upon the river. Generally, 
the answer is—No! 

4, Any impurities that found their way 
to the blowdown pipe would have an 
excellent chance to bake on, due to heavy 
concentrations and lack of circulation, 
even though the pipe were protected. 

5. What degree of treatment do you 
desire, and for what? Mud removal? 
Hardness? Scale? Embrittlement? Fill 
a few jars with feedwater, note time 
required for various amounts of silt to 
settle out. Determine the percentage 
amount of silt you want to dispose of, and 
note the time required for its settlement 
in the jar. From this time and the maxi- 
mum number of cubic feet of feedwater 
required, the proper size of detention 
basin can be determined. A properly 
placed baffle will allow the construction 


of a smaller basin to accomplish the same 
result. 

Reducing the velocity to about 1 ft. 
per sec. through the basin will remove 
approximately 90 per cent of the settle- 
able solids. Naturally, these are rough 
figures, as the amount of deposit de- 
pends upon the size of the particles, the 
length and cross sectional area of the 
basin, temperature of the water, as well 
as the rate of flow. 

While the calculations leading to the 
determination of the size and shape, and 
location of baffles in such a basin are 
rather involved, and a certain number of 
experiments are in order, nevertheless, 
in a plant of the size indicated, a rough 
and ready sort of engineering will prove 
very effective and satisfactory. Just be 
on the safe side, make the basin large 
enough, not forgetting to provide a blow- 
down for the removal of settled solids, or 
else install a by-pass, so the silt can be 
removed by means of a shovel gang. 

As no definite information is given, a 
specific type of chemical treatment cannot 
be recommended. However, we believe 
that a type of internal treatment, whereby 
the undesirable impurities are flocculated 
and precipitated in the boiler, then blown 
out, would be indicated. This type of 
treatment is highly satisfactory, its suc- 
cess depending upon the proper analysis 
of the feedwater, and an earnest and 
conscientious application to the problem 
by the operator. “Outside” treatment, 
from a standpoint of cost of apparatus, 
would likely prove too expensive for this 
plant. 

Wingdale, N. Y. Sam WILLIAMs. 


When in Doubt Treat the Water— 
But How About Feeding Through the 
Blowoff Line? 


THEORETICALLY the scheme should 
work because the pipe on the outside of 
the back wall would fill with condensa- 
tion and this condensation being cooler 
than the water in the boiler it will cir- 
culate through the blow line. But since 
in the case of question it does not work 
then there is not enough circulation to do 
any good. 

My advice is to do away with the cir- 
culating system and solve the problem in 
a different way. The blow line was 
burned because of the scale in it and 
the scale was there because the water 
was not treated. If there was scale in 
the blow line there must be much more 
on the flues and my guess is that the 
loss is about 10 per cent of the fuel cost. 

That means $2000, if his annual fuel 
cost is $20,000. For $100 or $200 per year, 
C. W. Z. can treat the water so as to 
eliminate all scale. I would recommend 
internal treatment with compound from 
any reliable concern. 

That should solve his problem with 
burned blow lines. But if the blow line 
should burn notwithstanding, build a 
brick “V” column in front of it to pro- 
tect it from the direct impingment of 
the flame. Will also add that in many 
boilers of that construction the feed- 
water is made to enter the boiler through 
the blow line and this is a sure proof 
against burned blow-off lines, 

Chicago, Ill. N. T. Per. 
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SCALE can mean eventual boiler destruction, and the time to 
stop it is before it forms on expensive power plant equipment. 
% These tubes, taken from high pressure miniature test boilers in 
the Nalco Laboratories, spotlight corrosion and incrustation de- 
struction. Study of the deposit formed here with samples of 
your feedwater is one important means used by Nalco Engineers 
in preventing damage and inefficiency in your plant equipment. 





Costly experimentation with feedwater treatments has no place in 
plants using the Nalco System. From a thorough Nalco Survey, your plant 
is provided with a “made-to-measure” system that is permanent insurance 
against all water treatment difficulties. Write for full information. 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place Chicago, Illinois 


Canadian inquiries should be addressed to 
Aluminate Chemicals, Ltd., 555 Eastern Avenue, Toronto, Ontario 


The Complete Water Treating Service 


CHICAGO, FEBRUARY, 1942 


Above: Sample tubes from 
the Nalco Laboratories, 
showing a variety of danger- 
ous scale formations. 
Inset: A clean, new boiler 
test tube, ready to tell the 
whole truth about your feed- 
water, and what it does to 
your boiler tubes. 
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The Navy Needs 


AMONG many other things, the Navy 
needs naval architects, many, of course, 
but right now there is a particular need 
for a few with sufficient experience 
and background to check and correct 
specifications. The men meeting the 
requests will be given commissions. 

This is a little out of the power plant 
field but P. E. & E. goes to many 
strange places. If you feel you are 
qualified, or have acquaintances that 
are, write to the P. E. & E. editor at 
once for information as to where to 


apply. 
He Starts the Ball Rolling 
for Uncle Sam 


CONGRATULATIONS upon your assign- 
ment for the coming year. It is going 
to be a real pleasure to work with you 
through the turbulent days for you are 
in the position whereby you can speak 
through your columns to the men who 
are really the backbone of our war 
effort. 

The more practical ideas which pass 
through your hands for editing, the 
better the chances for the publishing 
of worthwhile information. We've got 
to keep our plants running at peak 
efficiencies and with minimum shut- 
downs to fill our obligations and do 
our part while the country is fighting 
for its life. 

My contribution in this program will 
be submitting a series of articles to help 
speed up operation and reduce unit 
down time. JoGew. 


Our Hat Is Off to Reggie 


—He's a 95.7 Percenter 


L. A. Dunsar, Supervisor of Appren- 
tices, Aluminum Co. of America, Mas- 
sena, N. Y., just sent in $2 with a re- 
quest that we enter a 1 yr. subscription to 
Power PLANT ENGINEERING for Reginald 
Jarvis, because, said Mr. Dunbar, 

“Mr. Jarvis is given this personal 
subscription as a token of accomplish- 
ment in maintaining the high rating of 
95.7 per cent for an average of 4 yr. 
of study in our Industrial Electricity 
Class conducted at the A. C. O. A. Ap- 
prentice School.” 


100 


The Law and a Gold Seal 


Frustrate A Scotsman 


My peeves are plentiful and I can 
wax more or less eloquently by the 
hour on many subjects, but these are 
slight and more or less petty compared 
with the real ache given me by the 
recent Amendment to the Massachu- 
setts Engineer’s License Law, brought 
to mind by the License Law mentioned 
in the December issue, p. 84. 

When I was a callow youth, a strip- 
ling so as to speak, it was my wont 
to hang around engine and boiler rooms 
for, occasionally, when the men were 
in good humor, they would allow me 
to clean out the ash pits or wipe up the 
engine flywheels. In addition to these 
privileges I would sometimes be ad- 
dressed by that exalted personage, the 
CHIEF, who one day took me into 
his office and showed me a lavish display 
of impressive looking documents each 
with a gold, red, blue, or green seal 
and all mounted under glass in a frame. 

The Chief explained the meaning 
of these “tickets” to me and emphasized 
their importance with the result that 
then and there my life’s ambition was 
born; some day I, Mrs. E.’s only son 
S., would be a Chief and have an office 
with a desk, to put my feet on and to 
keep a quart in, a gaboon to aim at but 
never hit, and one of those Papers with 
the Big Gold Seal. 

Having made my dire, or doleful, 
decision I thereupon obtained a position 
(?) in a boiler room. It was not long, 
however, before I learned that there 
was a being far more powerful and 
exalted than the Chief and that was the 
State Boiler Inspector or Examiner, 
the guy who would say Yea or Nay to 
my feeble attempts at betterment. 

With diligence and perseverence I 
prepared myself for an examination as 
second class fireman, even foregoing all 
sleep on the night shift, for the indom- 
itable E— spirit was fired with zeal 
to obtain that Paper with the Big Gold 
Seal. 

Finally came the fateful day. Imag- 
ine my thoughts and feelings of awe 
as I sat before the Great Man examining 
me. After a sufficient pause to instil 
in me the proper respect and reverence 


for his presence he growled, “Would 
you or would you not allow a fusible 
plug to remain in a boiler after a year’s 
service? Come, come, my dear young 
fellow, tell me the truth.” 


“Oh, no sir,” I simpered abjectedly. 
“T could never break the law.” During 
the examination the thought was run- 
ning through my mind—“How in the 
world did Jim Watt ever manage to 
invent the steam engine without the 
direction of this super person and his 
ilk. In fact, how had he dared to—” 

Mr. Pomposity finally deigned to 
scrawl my name on a fireman’s license 
after extracting my solemn promise that 
I would not load the engineer’s pipe 
with oily waste if I found it around, 
nor put gunk from the sump-well in 
the chief’s shoes, which I had never 
done anyhow, but they were ideas. 
When I floated down the State House 
stairs it was literally on hot air. 

Well, the years slid by and the Ex- 
aminers’ chests slid down and I made 
more or less regular walks up the State 
House steps, sometimes successfully, 
sometimes unsuccessfully, but always 
a step nearer to that Paper with the 
Big Gold Seal. Never again did I get 
a Paper on the first crack with one 
exception, a boiler inspector’s ticket that 
had a gold seal but couldn’t be consid- 
ered in the same class with the One. 

And then came a series of blows. 
First they jacked up the application 
fee from one to seven bucks which 
made it too expensive to wear the ex- 
aminers down by going up so often 
that they got disgusted and said “Let’s 
give it to him and get rid of him for a 
while.” No more would that get me 
a ticket. I didn’t make enough money 
to follow that system. 

The next blow was moving the 
Department, due to lack of space, from 
the State House to an ex-grogshop 
down the street. My morale suffered. 
It seemed wrong to go to that spot 
to be examined when I was accustomed 
to going there for congratulations or 
consolation after an inquisition. 

But all this was trivial when came 
a real blow, to witt NO MORE FIRST 
CLASS TICKETS WITH GOLD 
SEALS. The State had to economize. 
The effects were well nigh disastrous. 
I couldn’t sleep while on the night 
trick and even forgot my lunch once 
or twice. Finally a faithful and boon 
companion brought me back to as near 
normal as I'll probably ever be by 
remarking that they still dealt out those 
Papers (although sparingly) and that 
I could remove the gold seal from 
my boiler inspector’s ticket by the use 
of a little steam and attach said seal 
to the Paper when and if I ever got it. 
I didn’t like that last crack but appre- 
ciated the logic and so my spirits re- 
vived. 

But NOW to cap all my previous 
and what I considered insurmountable 
difficulties in the pathway to my goal, 
comes the final, the most devastating 
blow of all. It isn’t the buck a year 
it’s going‘to cost, although a buck is 
a buck and I’m part Scotch. I’m even 
willing, but not eager, to help the good 
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Variable speed coupling 
between pumps. 
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The head developed by a centrifugal pump at constant speed 
is greatest at shut-off and falls off with increased delivery. 

The head required, as, for example, when delivering into 
a piping system or when feeding boilers, increases with flow. 

With De Laval turbine-driven pumps these requirements 
can easily be met by varying the speed, but with A.C. motor- 
driven pumps the alternative is throttling, which is wasteful 
of power. D.C. motors are expensive, while variable speed 
A.C. motors are uneconomical. 

However, where two or more pump stages can be used, it 
is necessary to vary the speed of one pump only, as is done in 
the De Laval variable speed coupling arrangementhere shown. 

The loss from slippage affects only the power taken by the 
variable speed pump and is much less than the power that 
would be wasted by throttling a constant speed pump or by 
varying the speed of both pumps by means of a hydraulic 
or magnetic coupling to get the same flow and pressure rela- 
tions in the discharge pipe. 

The inter-pump coupling, of either the hydraulic or the 
electro-magnetic type, can be controlled manually or auto- 
matically to maintain the desired pressure conditions in the 
pump discharge line. 


Write for Bulletin M-11, giving full particulars. 


TRENTON, Ned. 


V H | Steam Surbiine Co: 
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old Commonwealth pay for its extrava- 
gances, BUT, there won’t be no more 
nice big white licenses with FIRST 
CLASS ENGINEER printed on them 
anymore and I won’t have one to stick 
my gold seal on. I won't ever have 
a paper with the Big Gold Seal. 

My years of striving and not suc- 
ceeding have gone a’gley and ’twas all 
for naught; the new tickets are too 
big to put in your pocket and too small 
to frame, the different grades are differ- 
ent colors, one looks like a permit to 
keep 5 gal. of gasoline in your cellar, 
and the red one looks like a quarantine 
sign. The orange and green ones will 
cause an uprising among South Boston 
Irish engineers, and no one can fore- 
tell what the future will bring. 

FRUSTRATED. 


No Smokestacks?—Then 
What Use Are Barometers? 


AFTER READING S.E. W.’s article on 
(p. 97, December) the very best way of 
finding the height of a smoke stack 
and then reading the latest war news 
in the papers I am beginning to wonder 
if it is not time to start figuring ways 
and means of doing away with this 
target for enemy planes. According to 
the reports given out by our govern- 
ment, we just lost one of our large 
battle wagons because of a direct hit 
on the stack. Could not this same 
thing happen to our industrial and 
power plants? One bomb and it would 
not have to be a direct hit on the stack, 
could put a whole plant out of commis- 
sion for some time. 

With our modern forced and induced 
draft fans could it not be possible to 
eliminate this aerial target which can 
be seen from miles away by enemy 
bombers? This may sound foolish and 
impractical to some people. I believe 
that it is possible and practical and 
could be worked out. There must be 
some way that flue gases can be filtered 
and smoke eliminated enough so that 
they may be discharged at a low level 
without being a menace to the health 
of the surrounding community. The 
forced and induced draft fans could be 
made to compensate for any losses due 
to the elimination of the high stacks. 

If the stack was removed from our 
plants it would be a much simpler task 
to make them bomb-proof by building 
false roofs over them strong enough 
to take the impact of the bomb and 
explode it before it crashed into the 
plant proper. These false roofs should 
be made so that they could be easily 
repaired after the raid was over or the 
next morning and be all set for the next 
air raid. 

As I stated before, this may sound 
foolish, but the first line of defense is 
no longer in the front line trenches, 
but in our factories and plants where 
implements of war are being made. In 
this war the country which keeps its 
factories working and the supply lines 
moving is going to come out on top 
and that is going to be us. 

Therefore, we must be on our toes 
and uncover every weak point in our 
home front and make them our strong- 
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est points. The time to do that is today, 
not tomorrow or the next day because 
then the bombs may be falling and it 
will be too late. Looking at our: fac- 
tories and power plants through a bomb 
sight I think that the stacks which rise 
high above them is one of the weak 
points in our home defense and it is 
about time something is done about it 
regardless of expense. 
Poughkeepsie, N. Y. 
DoNnALD OSTERHOUDT. 

Epitor’s Note: Smoke stacks as such 
cannot well be hid, yet at night when the 
bombing danger is greatest they are made 
noticeable largely by the trail of smoke. 
This can be obviated by intentionally 
using considerably more excess air than 
efficiency warrants. In special cases the 
stack and smoke may be used for decep- 
tion, using a stack several hundred feet 
from the plant proper as is done by many 
western smelters. Power plants are good 
targets, often bombed and frequently hit, 
yet experience shows that with proper 
protection of main units, with the plant 
divided by walls, to localize the explosion 
and flying debris, the serious damage is 
relatively small. 


Pete Feuds With the Ex-Ed 


(An uncensored, undated P.P.S. from 
Pete to A.W.K. probably following “En- 
gineers Are Funny That Way” in the 
October issue—a sort of mental indiges- 
tion brought on by a mixture of women, 
mountains, goats, engineers, fans, slide- 
rules and vitamins. Incidentally, Mr. Fry 
of the F.C.C. did clamp down on both 
the OM and XYL on account he wants 
to make it tough on the Japs to pick up 
gossip. R. H, M.) 

P. P.S. As for you and your moun- 
tain climbing!!! . . . double phooey. 
(Anyway that’s pfui.) I thought you 
has grown out of the age when you 
walks around on all fours, but I sees 
where I is wrong. I supposes now you 
wishes you had a tail too for to hang 
on better with. Listen, when I goes 
duck shooting or tuna fishing I gets 
something to eat out of it ... maybe. 
What does you do with the top of a 
mountain when you gets it... fry it 
or boil it? 

Another thing I wants to know is 
how much you gotta pay the guide 
what dangles down a rope for to pull 
you “mountain climbers” up with. And 
what does you call a mountain... 
Bunker Hill, Blueberry Hill, or Conser- 
vatory Hill? And if you really wants 
to get to the top of one of them warts 
why don’t you use a blimp. You don’t 
give me no details like I gives you. 

And now its glamor in your statistics 
you want ... Eleanor Holmes and 
Gypsy Roses no less. Now look here, 
I has been doing my best to keep your 
department up to its immoral level. 
And what does you do, you wants sta- 
tistics that has got to be figured with 
both hands in the dark. Next you'll 
be wanting I should get you telephone 
numbers. Now, I asks you one ques- 
tion: Where did you spend all your 
time at the Chicago Fair and didn’t you 
think her fans was superfluous? 

Well, here’s hoping the F.C.C. don’t 
get you for modulating your 5 watts 
of raw A.C. with the back door buzzer. 

PULVERIZER PETE. 


Tindin' Wather 


IN THE course of our travels we once 
knew an old Irish water tender who 
had no sympathy for modern methods 
of firing. He not only held in contempt 
the young upstarts who attempted to 
teach him the fundamentals of combus- 
tion, but had quite fantastic ideas of 
the evaporation rate which he and his 
buddies maintained in the good old 
days. His philosophy is expressed in 
the following: 


Oi’ve been afther tindin’ wather for 
almost thoity year, 

An’ ye can’t expict a felly not to be 
a bit way queer. 

Things ain’t what they used t’ be 

NO—not fer loikes o’ Pat and me. 


Toimes hev changed—all good things 
they must pass. 

All we used to do wuz kape the wather 
in the glass. 

If we kept the foir a burnin’ an’ the 
steam a hundred twinty, 

That wuz wurrk—an’ wurrk a plenty. 


But now, wid all the poomps an’ meth- 
ers, an’ the fancy ricords we kape, 

Bedod, we niver, niver git a chancet 
t’ slape. 

There’s Bintoori an’ Ellison, Foxboro 
an’ Hays, 

Mither uv Moses—me poor brain’s in 
a daze. 


Talk uv sixteen pounds o’ wather fer 
ivery pound o’ ile, 

Go back and hoold your harses—me 
blood begins t’ bile. 

Thot’s the great big diff’rence between 
thoity year an’ now. 

It takes the ould, ould toimers t’ show 
youse woise guys how. 


Sivinteen—thot wuz aizy an’ twinty 
wuz the rule; 

Oi may be ould and doty, but bejabbers 
Oi’m no fule. 

Fer Oi’m the mon, me bucko—Oi kin 
make thim bilers talk, 

An’ Oj7’ll make yer expirts dizzy— 
Oi’ll make ’em stand and gawk. 


Ye hear thim talk uv Bay Tay Uze 
an’ factors, iffishuncy an’ such, 
But O/7’ll till ye smart young fellers, 

ye ain’t so very much! 
Fer Oi’ve been tindin’ wather fer 
almost thoity year 
An’ Oi’ll be dommed if Oi don’t know 
me bizness—don’t yez iver fear. 
By J. R. Darwne Lt. 


Don't Forget the Operator 


THERE Is one thing I would like to 
bring to the attention of manufacturers, 
many of whom take an undue credit for 
machinery which has given many 
years of continuous service. No one will 
deny that it is a record for the manufac- 
turer to be proud of, but it is also a 
record for the operating personnel to be 
proud of. Obviously such machinery or 
equipment has been fortunate enough to 
be in the hands of a man (or men) who 
kept it clean, inspected it, maintained it 
and who ‘really knew what they were 
doing. 


Lansing, Mich. ArtHuR F. CHURCHILL. 
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At The 


DERBY GAS 
AND ELECTRIC 
COMPANY 


Two 675-lb. 750-deg. B & W Integral 
Furnace Boilers with constant fluctua- 
tions in demands from industrial plants 
for power and steam at boiler pres- 
sure. Designed for 125,000 lb. an hr., 
with peaks of 150,000 lb. an hr. Fired 
with oil (normal) or powdered coal. 
Make-up about 25%. Gibbs & Hill, 
Inc., consultants. 


OPES Fiowmatic HoLps 


WATER LEVEL +] INCH.... 


That's close control on any boiler—and espe- 
cially so on the two integral furnace units at 
1 The Derby Gas & Electric Company. Loads 
vary widely because of fluctuating industrial 
Heated Air : demands. Make-up is about 25 percent because 
ae } of steam sold at boiler pressure to nearby plants. 
_— And there is no pressure control on the boiler 
feed pumps. Difficult conditions for an ordinary 
feed water regulator—but not for the COPES 
Flowmatic. This simplified two element steam- 
flow type regulator began to pay for itself even 
before the boilers were in regular service, by 
saving time in getting the new units on the line. 
It continues to return benefits by accurate 
control with no more than routine inspection 
and care. Write for Bulletin 433—the story 

of this interesting installation. 


2a NORTHERN EQUIPMENT COMPANY 
ee ae 222, Grove Drive, Erie, Pa. 


Air Heater 


; Feed Water Regulators, 
Babcock & Wilcox Integral Furnace Boiler Pump Governors, Differential Valves, 


installed at The Derby Gas & Electric esa : 
Company, Derby, Conn. Water level con- Liquid Level Controls, Reducing 
trol is discussed in Bulletin 433. Valves, Desuperheaters 


% GET CLOSER LEVEL CONTROL WITH THE K\ 
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RECENT PATENTS 


For Power Plant Apparatus 





Copies of patents may be obtained from the Commissioner of Patents, 


Washington, D. C. Give the patent number, 


atent title and in- 


ventor's name. All patents are 10 ct. a copy payable in coin or money 
order. To facilitate purchase coupon books — coupon good for one 


patent) may be purchased; 20 coupons’for § 





2; or 100 coupons for $10 





Compiled by J. R. Darnell 


2,264,294. FUEL ECONOMIZING 
SYSTEM AND APPARATUS. 
George J. Byrne, Chicago, IIL, assignor 
to Byrnes Hot Draft Corporation, a 
corporation of IIl. 

1. In an apparatus of the character 
described, means providing a mixing 
chamber, means including a plurality 
of nozzles for supplying steam and air 
under pressure into said mixing.cham- 
ber for commingling with products of 
combustion contained in said chamber, 
said nozzles being arranged at spaced 
places circumferentially of the chamber, 
means for connecting said chamber with 
a furnace outlet, means for connecting 
said chamber with the draft inlet of a 
furnace, and means operative at a pre- 
determined steam pressure for cutting 
off the supply of steam and air from 
said chamber. 





2,265,227. STACK FOR FUR- 
NACES. Oscar L. Coffey, Harvey, Ill, 
assignor to Whiting Corporation, Har- 
vey, Ill, a corporation of Ill. 

1. In apparatus for cleaning combus- 
tion gases, a vertically extending con- 
duit for the gases having an opening 
in one side thereof, a downwardly 
inclined deflector extending from one 
side of and completely across the con- 
duit and through the opening interme- 
diate its upper and lower ends and 
beyond the other side of the conduit and 
having a vertically depending terminal 
extending below the lower end of the 
opening, for directing all the gases 
through the lower portion of the open- 
ing and downwardly at said other side 
of the conduit ,a housing offset and 
projecting only from said other side 
of the conduit and forming a passage 
for directing the gases from the lower 
portion of the opening and along the 
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under side of the projecting portion of 
the deflector around the lower end of 
and over the top face of the deflector 
and through the upper portion of the 
opening back into the continuation of 
the conduit above the deflector, and a 
spraying device above the opening, for 
discharging water transversely across 
the conduit above the deflector so the 
gases in the conduit flowing upwardly 
from the deflector will pass through the 
spray and so that water from the spray 
will flow over the upper face of and cool 
the deflector, 

the lower 

portion of the 

housing being 

extended to 

form a wa- 

ter - receiving 

chamber be- 

low the ver- 

tically de- 

pending ter- 

minal of the 

deflector. 


2,265,481. HEAVY DUTY HIGH 
PRESSURE DRUMLESS BOILER. 
Otto Hartmann, Kassel-Wilhelmshohe, 
Germany. 

1.In a heavy duty high pressure 


_drumless steam boiler, a vaporizing sys- 


tem comprising a plurality of vaporizer 
tubes arranged in tube groups, a sepa- 
rate collecting conduit for each group 
of tubes, individual steam and water 
separators for and joined to said con- 
duits, each separator including a sub- 
stantially horizontally disposed tubular 
portion for conducting a steam and 








water mixture and a steam takeoff por- 
tion joined outwardly of said tubular 
portion, and means for conducting the 
water from said separator to the tube 
group for that separator for recircula- 
tion therethrough. 


2,267,025. PULVERIZED FUEL 
BURNER. Aubrey J. Grindle, Chi- 
cago, Ill, 

2. In a pulverized fuel burner for use 
in a vertical combustion chamber, a 
combustion ring having a circular open- 
ing supported at the top of the com- 
bustion chamber, a nozzle having one 
end disposed in said opening and coact- 
ing with said ring to define an annular 
orifice for discharging a hollow cylin- 
drical stream of secondary air into the 
burner, means co-operating with said 
nozzle to form an annular fuel orifice 
concentric with said air orifice for dis- 
charging a hollow cylindrical stream 
of primary air and entrained pulverized 
fuel into the combustion chamber, a 
metal ring supported on said combus- 
tion ring and encircling said air orifice, 
a series of vanes formed around the 
inner edge of said metal ring and posi- 
tioned in said air orifice, said vanes 
being inclined relative to the axis of 
the orifice to impart a rotative move- 
ment to the secondary air stream, and 
means formed integrally with said noz- 
zle for holding said metal ring in fixed 
position. 
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RECENT PATENTS FOR POWER PLANT APPARATUS 





Pat. No. Inventor 


Title Company Assignee 





2,263,705 
2,263,985 
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Gas Turbine Plant 
nch Power Transmittin 
2, . O. Schrader, Jr. Apparatus for Purifying Steam From 

team nerators 


Refractory Lining for Furnaces 
m 


Mover Control 
Distribution Plant 

Wave Driven Prime Mover 
Power Plant Output Regulator 
Alternating Current Welder 
Continuous Flow eng penne Pump 
Screw Conveyor Drive Assembly 
‘uid Heat Exchange Apparatus 
Valve Grinding Device 
Compressor and Vacuum Pump 


Brown, Boveri Co. 
Erie City Iron 
orks 
American Arch Co. 
Superheater Co. 
Allis-Chalmers Co. 


Mechanism 


ystem 
General Motors Cor. 
Hickinbotham Bros. 


Screw Conveyor Cor. 
Babcock & Wilcox 


Fuller Co. 
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IF YOU ARE INTERESTED 


in flow measurement, we 
shall be glad to see that a 
copy is placed in your hands 
@ It is not a catalog... it 
is an illustrated specifica- 
tion of an ideal flow meter 
...@ specification such as 
you would create if you had 
the time @ By this gage you 
are invited to judge any 
flow meter. The evidence as 
regards Cochrane Meters is 











hailing Hoe 
ELECTRIC 
| 


presented to you for your 
eyes to see and your fingers 
to examine... and the sec- 
tion on where and how 
meters save money is a plant 
survey made right at your 
desk @ Just write Cochrane 
Corp., 3123 N. 17th Street, 
Philadelphia, Pa., and we 
shall arrange to have you ex- 
amine this visual presenta- 
tion at your own convenience. 
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An interesting example of modern boiler 
room instrumentation is the above 

in the plant of Bigelow-Sanford 
Company at Thompsonville, Conn. where 
Cochrane Flow Meters are used to meas- 
ure steam flow and pressure in associa- 
tion with Hays Draft Gages, Combustion 
Meters and Controls. 


SHOP. TALK 


A department showing by means of photographs how engi- 
neers in various plants have overcome certain obstacles or de- 
vised methods to facilitate operation. If you have done some- 
thing along similar lines that you are proud of or which you feel 
may be of interest to others, send us a picture and a paragraph 
of explanation. If the photograph is good and if the idea 
is original we will present it on this page and pay you for it. 


INFRA RED DRYING. This battery . 
of 1368 infra red lamps arranged in 
two banks, 4 ft. high, and 32 ft. long, 
dries small transformer tanks in 8 min. 
at the Westinghouse Sharon, Pa., plant. 
The tanks, hung on an endless chain 
travelling 4 ft. per min., are sprayed 
inside and out just before entering 
the lamp banks. After this they are 
passed through a cooling chamber to 
bring the temperature to 150 deg,, 
sprayed with finish coat and pass 
through another drying tank. The 
complete operation takes 25 min., or 
6 to 8 times as fast as the former 
method. The lamps are 250 w. units 


and consume a total of some 342-kw. 


TUBING CONDENSERS. All ready to start in- 
stalling practically 100 mi. of tubing in a 52,500 sq. ft. 
condenser at Philo Station. The 10,512, % in. Arsenal 
copper tubes, 24 ft. 11 in. long, will be rolled at both 
ends to reduce leakage. There are four tube support 
plates between the Muntz metal tube sheets. The 
condenser is a newly developed Foster Wheeler 
cross flow type and serves a new 85,000-kw. G.E. 
turbine. Note the convenient arrangement of the 
tubes and the movable platform supported from chain 
blocks so it can be raised to a convenient position. 


CONDENSER BIB. Not all bibs are used in the nursery. Con- 
densers, and in fact all cold water piping, have a nasty way of 
sweating at times. In this plant the problem was handled effec- 
tively by the bib or apron made from light sheet metal, arranged 
as shown, and draining to the sewer so as to keep the floor dry. 
— ee 
DUAL DRIVE. One of two deepwell pumps recently installed 
by Uncle Sam at Mather Field, near Sacramento, Cal. Normal 
operation is by a 30-hp., 1750 r.p.m. motor under float control, 
emergency operation by a 40-hp., 1740 r.p.m. Buda engine driving 
through a Johnson right angle gear unit, and a Watson-Spicer 
flexible needle bearing drive which will compensate for misaline- 
ment. A special non-reversing clutch makes it impossible to 
unscrew the pump shaft if the engine backfires. When the motor 
is operating the flexible drive between the pump and engine does 
not rotate. Pumps are Byron Jackson deepwell turbines with a ca- 
pacity of 1000 g.p.m. each at 93 ft. head when driven at 1750 r.p.m. 






































POWER PLANT ENGINEERING 





Used in more pr 
‘than any other i 


For power-plant service up to 600°, it’s a habit 
with engineers to specify J-M 85% Magnesia Blocks 
and Pipe Insulation. 

It’s a good habit, too, they’ll tell you, for no other 
material provides such satisfactory performance on 
the job. That’s because J-M 85% Magnesia delivers 
the right combination of long life and high insulating 
value that means permanently efficient, economical 
service. 


And it’s easy to install, for it is light in weight, 


readily cut and fitted. For details, write Johns- 
Manville, 22 East 40th St., New York, N. Y. 














power plants 
sulation— 


ygara 


A Few Other 
J-M Insulating Materials 


For cold rooms, ducts and refrigerating 
equipment— 
Rock Cork Sheets 
For refrigerated piping— 
Rock Cork Pipe Insulation 
For cold-water lines— 
Anti-Sweat Pipe Insulation 


For hot or cold service-water lines— 
Pre-Shrunk Wool Felt Pipe Insulation 

For low-pressure steam lines— 
Pre-Shrunk Asbestocel Pipe Insulation 

For steam lines to 700° F.— 
Asbesto-Sponge Felted Pipe Insulation 

For superheated steam lines— 
—— Combination Insula- 
tion 

For furnace insulation— 
Superex Blocks, Insulating Brick (3 types), 


Insulating Fire Brick (4 types), Sil-O-Cel 
C-3 Concrete 


Other insulations for special requirements 


Johns-Manville INDUSTRIAL INSULATIONS 


FOR EVERY TEMPERATURE...EVERY SERVICE CONDITION 
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latercrystalline cracking, or caustic metal embrittlement may 
occur in boilers when the three conditions of metal under stress, 
presence of leakage in seams or tube-ends, and chemical action 
between boiler water and stressed steel exist simultaneously. 


Betz engineers make use of an Embrittlement Detector, in which 
the first two conditions are synthetically established to determine 
if the third condition exists and the boiler water is, in fact, 
embrittling. If found necessary, recommendations are then made 
for the prevention of cracking by inhibitive boiler water treatment. 


The Betz Organization is devoted exclusively to consultation, 
research and supervision in the field of water conditioning... 
from plant design to plant operation. In the solution of any and 
all water problems, Betz renders a complete service. 


W.H. &L.D. BETZ 


General Offices: GILLINGHAM and WORTH’STS. (FRANKFORD) 
PHILADELPHIA + PENNSYLVANIA 


REPRESENTED IN ALL INDUSTRIAL AREAS OF U.S. A. AND CANADA 
CHICAGO, FEBRUARY, 1942 





WAR NEWS FROM 
THE INDUSTRIAL FRONT 


(Continued From Page 84) 


battleship or aircraft carrier has a power 
plant of capacities of up to 150,000 kw. 
or sufficient to furnish the ordinary 
power needs of a city of half a million 


people. The turbines being built for the - 


two-ocean navy and the merchant ma- 
rine total approximately one-half of the 
present installed capacity of all the 
power plants in this country. 

More important than the over-all fig- 
ure for the country is what is being 
done to increase capacity in strategic 
defense areas. In the Tennessee Valley 
area where a large part of our total 
aluminum output is being produced and 
where the production of ferroalloys and 
phosphorus is important, the Tennessee 
Valley Authority was scheduled to in- 
crease its capacity 159,000 kw. in 1941, 
437,000 kw. in 1942 and 149,000 kw. in 
1943. 

In the West, where enormous alumi- 
num and magnesium plants are being 
built and where some of our largest air- 
plane and shipbuilding plants are located, 
public and private power agencies to- 
gether are adding to their capacity. 


New units for the Bureau of Reclam- 
ation’s Parker and Boulder dams were 
scheduled to bring in 195,000 kw. addi- 
tional capacity in 1941, 142,500 in 1942, 
and 30,000 in 19443. The P. G. & E. 
System, serving central and southern 
California, planned for an increase of 
84,000 kw. in 1941, 66,000 in 1942, and 
219,000 in 1943. 

Similar expansions have been planned 
for the industrial East and Middle West, 
with Public Service of New Jersey 
scheduling 50,000 kw. additional in 1942 
and 150,000 in 1943; Philadelphia Elec- 
tric, 259,000 in 1943; Detroit Edison, 
75,000 each of 3 yr. beginning with 1941; 
American Gas & Electric, 360,000 new 
capacity in 1942; Commonwealth Edison 
of Chicago, 74,000 in 1941; 160,000 in 
1942, and 143,000 in 1943. 

Power rationing may also be in store 
for shortage areas, and if, in order to 
assure vital defense industries all the 
power they need, power for civilian uses 
will be curtailed. Power shortages are 
expected in several parts of the country 
in 1942 and again in 1943, and probably 
will recur in the Southeast, because in- 
creased capacity will be absorbed by 
increased defense loads such as Texas, 
Arkansas and Louisiana where new mag- 
nesium, aluminum, and explosives plants 
are being built. 

When the Southeastern shortage de- 
veloped consumption was cut by a black- 
out of all nonessential lighting, such as 
signs, show-windows, interior and ex- 
terior decorative lighting, and flood lights 
for all purposes, including night foot- 
ball games. More than 40 intercon- 
nected utility systems capes | almost a 
solid block from Texas to Florida and 
from Illinois to Virginia to feed their 
surplus power into the six states where 
the shortage existed. A curtailment of 
power for all large commercial and in- 
dustrial consumers not engaged in vital 
defense production also helped. 

The result was successful in that the 
power pool brought into the shortage 
area more than 40,000,000 kw-hr. a week, 
some 15,000,000 more than came in under 
the previous voluntary arrangement. The 
blackout and voluntary curtailment of 
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residences reduced consumption by only 
7,000,000 kw-hr. a week. 

The pattern used in the Southeast, 
with such adaptions as are necessary to 
meet changed local conditions, can 
followed in general when shortages de- 
velop elsewhere or recur in the South- 
east, it is expected. 


Conservation Control 


DESIGNED to save vital material, prin- 
cipally tools and tool steel, as well as 
to speed up production at a time when 
supervising and training personnel are 
at a premium, the Disston Conservation 
Control Plan has been worked out to 
aid the Government’s “War on Waste.” 

It is based on special instruction or 
Conservation Control Cards which tell 
the worker how to handle a particular 
tool; how to use it efficiently, how to 
keep it from breaking, how to sharpen it, 
and how to make the work easier and 
better. 

There are 35 of these cards covering 
cutting tools for metal, wood, plastics, 
etc., and including tool bits, files, hack- 
saw blades Carboloy knives and cutters, 
circular and band saws, planer knives, 
etc. These cards will be supplied with- 
out cost to industries upon application 
to Henry Disston & Sons, Inc., Phila- 
delphia, Pa. 


Cut Stacks to Save 


Aviators 

Lawson GENERAL Hospitav near At- 
lanta, Ga., is not far from Camp Gordon, 
the naval aviation training camp. To 
eliminate a serious hazard to the fledg- 
ling flyers, a new power house smoke- 
stack was built only 50 ft. high instead 
of the conventional 150 or 200 ft. The 
draft problem was solved easily by using 
an American Blower fan and hydraulic 
coupling with an Allis-Chalmers Super 7 
V-belt drive. Lawson General is the 
basic military hospital for the South- 
eastern area. 


Labor Turnover Increasing 


Data comPiLep by the Bureau of 
Labor Statistics indicates that the rate 
at which workers are voluntarily quit- 
ting their jobs is the highest on record. 
From early in 1940 the rate has in- 
creased more than fourfold and late in 
1941 had reached 28 per 1000 workers. 
Workers leaving for the armed forces 
are not included. The fluctuation rate 
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Voluntary quits among factory workers (ex- 
pressed in number of persons per 1000 
employed) is rapidly mounting 


plotted by The Cleveland Trust Co. is 
shown in the diagram. 

This rate of 28 per 1000 if contin- 
ued for a year would mean the loss of 
one-third of the working force, seri- 
ously curtail the output per worker, in- 
crease the unit cost and greatly intensify 
the problem of training new workers. 
The discharge rate is about 1/10 that 
of the quitting rate and is also increas- 
ing due to the large number of new 
workers employed but found unsatisfac- 
tory. 


Lubrication of 
High-Speed Diesels 
(Continued From Page 67) 


sources or from other oils previously 
used, as well as to keep the engine 
clean during further operations—and 
only by keeping the engine clean and 
free from deposits can it be maintained 
in efficient operating condition with 
minimum maintenance cost. 


Compounded Diesel Engine Lubri- 
cating Oils 


Due to the way in which the com- 
pounding operates, it is used up gradu- 
ally. It is therefore necessary to main- 
tain reasonable drain periods. In gen- 
eral, manufacturer’s recommendations 
in this respect should be followed. 

Compounded oils all produce a more 
stable foam than that formed by 
straight mineral oils, They do not gen- 
erate foam in any greater amount than 
uncompounded oils of the same viscos- 
ity, but the foam lasts longer and, 
therefore, it appears that compounded 
oils foam more. 

One result of the detergent charac- 
teristics of compounded Diesel oils is 
that the drainings always appear dark 
or black. This is normal and should 
be expected, as one essential purpose 
of the compounding agents is to “keep 
the engine instead of the oil clean”. 
Due to this characteristic, it is also 
possible to use such oil to good advan- 
tage for purging engines which have 
become very dirty from the use of 
other types of less stable oil. When 
doing this, suitable precautions must 
be observed to avoid possible difficulty 
from excess deposits that may find 
their way into the oil stream. 

There is no simple method of labo- 
ratory analysis which will determine the 
value of compounding materials of the 
type described. The following remarks 
on this subject by H Mougey of 
General Motors Corporation are of 
interest: 

“Unfortunately, there are no stand- 
ardized chemical laboratory tests by 
which we can predict the performance 
of oils under heavy-duty service . 
The final measure of quality always 
must remain ‘performance in service’. 
However, it is possible to make engine 
tests under controlled conditions; and, 
from the results of these engine tests, 
very good predictions as to perform- 
ance in the various kinds of service 
can be made.” 

In other words, service tests and 
results are the only criterion that can 
be-used. Therefore, it is necessary for 
the operator to rely on the engine man- 
ufacturer and oil company for guidance 
in the selection and use of compounded 
Diesel engine lubricating oils. 


POWER PLANT ENGINEERING 





aoe 


when 
power and speed crowd 


PIPING TURNS too! 















In 6-day bicycle races, 
if riders come to grief— 
it’s usually on the turns 


Rea | HOW TUBE-TURN FITTINGS PROTECT 
WHERE FLOW DIRECTIONS CHANGE 
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Weld piping with TUBE-TURN fittings 
to prevent trouble at the crucial spots! 


It takes strength and stamina to withstand the grueling pressure of a 6-day 
bike race, but that’s nothing to the strain and stress imposed on many 
piping lines. The greatest concentration of pressure in pipe lines is placed 
on the turns—wherever there is a change of flow direction. Tube-Turn 
fittings are engineered for added protection where the danger lies— 
wherever elbows, returns, tees, reducers, laterals, nipples and flanges are 
used. You will find a type, size and weight of Tube-Turn fitting for every 
pipe welding need. Look for the Tube-Turn insignia welded on each fitting. 


Write for Tube-Turn engineering data book and catalog. 
TUBE-TURNS 


INCORPORATED 
Loulsvitte, Ky. 


Branch offices: New York, Philadelphia, Chicago, Pittsburgh, Cleveland, Tulsa, 
Los Angeles. Distributors everywhere. i 


T o Age — 

= 

TUBE UR Qu This compact piping installation illustrates four 

TRADE-MARK common points that occasion changes in flow 
direction—a welding tee at the top, then a 90° 

(S\ Ob 2 dsO0eLle) 



















elbow, a reducing outlet welding tee at the right, 
and a concentric reducer near the bottom. Tube- 
Turn welding fittings are used here to guard 
against danger at these turns. 











New Equipment 





Information that you desire about any equip- 
ment will be gladly furnished without obligation. 
WRITE POWER PLANT ENGINEERING. 





Friction Clutch 


AVAILABLE in single and multiple disc 
types over a wide range of sizes, the 
Torque-Master clutch made by T. B. 


Wood’s Sons Co., Chambersburg, Pa., 
is designed for heavy work and high 
speed. As shown, friction plates have 
gear tooth drive, wear is compensated 
by one knurled adjusting ring and all 
parts are enclosed. 


Unit Heater 


A HEAVY DUTY unit heater has been 
added to the line of Janitrol gas-fired 
space heating equipment manufactured 
by Surface Combustion Corp., Toledo, 
Ohio. This new product is for the 
heating of large buildings and spaces 
that require delivery of air at high 
velocities, 1500 to 2500 f.p.m. Also, 
due to the low temperature of the in- 
coming air, the heater must be able to 
raise the air temperature sufficiently 
to give a 100 to 125 deg. F. temperature 
rise. 


The new heater is known as the 
BBC-24 Janitrol series, and the design 
incorporates the Multi-Thermex heat 
exchanger and Amplifire burner. 

The unit is built up of a series of 
sections, each section having an input 
rating of 250,000 B.t.u. per hr. Each 
section is complete, having its indi- 
vidual heat exchanger assembly, pilot, 
limit control and blower. The blowers 
of all the sections are mounted on a 
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common shaft and driven by one motor. 
All sections are securely attached :to a 
heavy channel iron base to insure rug- 
gedness and alinement of the fan shaft. 


Electronic Indicator 


INDUSTRIAL INSTRUMENTS, INC., 156 
Culver Ave., Jersey’ City, N. J., an- 
nounces the successful application of 
the solu-bridge controller with a spe- 
cial conductivity cell, to the processing 
of mineral oil treated with concentrated 
sulphuric acid in large vats. At the 
end of the treatment cycle the concen- 
trated sulphuric acid which has not en- 
tered into reaction settles to the bot- 
tom of the vat. Above this there is 
sludge with treated oil above the sludge. 


The sulphuric acid is first drawn off 
from the bottom of the vat, followed 
by drawing off the sludge, and finally 
the treated oil. The conventional 
method of ascertaining when all the 
acid and sludge have been removed is 
by means of a by-pass pipe and visual 
observation. The operator at times 
does not notice when the withdrawal 
of sludge has ended and treated oil 
starts coming through. 

By placing a special conductivity 
cell in the by-pass line, and setting the 
indicator of a solu-bridge controller, 
the self-contained relay of the instru- 
ment closes and actuates an alarm 
when sludge begins to come through. 
Again, with a different setting the re- 
lay will close and give indication when 
oil starts to come through. The con- 
ductivity cell placed in the by-pass line 
is of a special exceedingly rigid con- 
struction, utilizing one electrode, and 
designed particularly for these unusual 
conditions. 


New G. E. Electronic 
Motor Control 


As AN OUTGROWTH of its thyratron 
speed control for d.c. motors, the Gen- 
eral Electric Co., Schenectady, N. Y., 
has announced a new electronic control 
system, called Thy-mo-trol, to provide 
simple, stepless control of ‘d.c, motors 
from a.c. lines wherever a wide speed 
range is needed. 


With this new development, the 
flexibility of d.c. motors-can now be 
combined with the economy and con- 
venience of a.c. power distribution. 
The Thy-mo-trol system leads to sim- 
plified machine design, reduced space 
requirements, and a saving in time 
over more complex methods of obtain- 
ing a wide speed range. 

Normally consisting of three sep- 
arate units—a small control station, a 
transformer, and a thyratron tube panel 
—the control is the first to provide in 
one equipment the means for electronic- 
ally starting, stopping, accelerating, 
and regulating the speed of a motor. 
Standard units will cover motor sizes 
up to 5-hp., 230 v. 

The Thy-mo-trol system provides 
wide-range speed control without the 
use of motor-generator sets or gear 
and pulley arrangements. A _ single- 
dial control, mounted in a heavy-duty 
push- button station, covers the com- 
plete speed range of the motor, both 
above and below basic speed. The 
motor is automatically accelerated to 
preset speed quickly and smoothly with- 
out excessive current peaks. The same 
single dial can also be used to change 
speed to any desired value during 
operation. 


As gy sat si" 


Thy-mo-trol equipment can be pro- 
vided for reversing service by the ad- 
dition of a standard magnetic reversing 
switch, It can also be furnished with 
dynamic braking. 

In operation, the change from al- 
ternating to direct current for the mo- 
tor field and armature circuits is accom- 
plished by two pairs of thyratron tubes. 
The control compensates for changes 
in armature-voltage-drop, holding mo- 
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AW RE-ENLIST 
\ Your Old 
Dart Unions 


inthe 
Service of America 








Here is a patriotic tip, in behalf of metal conservation: Dart Unions, that have 
already given much efficient, trouble-free service and been “re-tired” or discarded, 
are still capable of going back to active duty ... and of turning in a first-class per- 
formance. So, we suggest that a search be conducted throughout your plant to find 
and re-enlist your used Dart Unions in your particular Victory Effort. 

There are excellent reasons why Dart Unions can be used so many times and give such 
complete satisfaction, such “first-time” tightness, : 

every time. Here is one reason. Darts have 

matched bronze seats, ground to accurate “true- 

ball” surfaces. Here’s another. Dart bodies and 

nuts are made of air refined malleable iron that 

resists pipe strains, rough handling, rust. 

The manufacturers of Dart Unions are proud 

that old Darts as well as new ones are helping 

in this crisis. Remember—for old Darts search 

your plant and scrap piles of old pipe . . . for 

new Darts see your supplier today. 


E. M. DART MFG. CO. Providence, R. I. 


Sales Agents: The Fairbanks Company New York, and all branches 
Canadian Factory: Dart Union Company, Ltd., Toronto, Canada 
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tor speed constant regardless of nor- 
mal-load and line-voltage variations, 

The stepless speed control increases 
armature voltage up to basic speed and 
weakens the field at speeds above basic, 
Acceleration is automatic, Full field 
is held until basic speed is reached and 
is also automatically applied during 
dynamic braking. 

Thy-mo-trol equipment is compact 
and easily mounted. The control sta- 
tion may be located accessible to the 
operator, thus allowing complete con- 
trol of a machine from one location. 
The thyratron tube panel can be fur- 
nished in various types of enclosing 
cases, such as those for corrosive or 
dusty atmospheres. 


Three New Tubes 


THREE NEW industrial electronic tubes, 
a thyratron, a kenotron, and a photo- 
tube sensitive to blue have been re- 
cently announced by the Vacuum Tube 
Section, Radio and Television Depart- 
ment, of the General Electric Co. 

The newly designed GL-414 thyra- 
tron is an all-metal, negative-grid tube 
for general-purpose industrial applica- 
tions. Since it has a shield grid, it is 
especially suitable for control circuits 
where the available grid power is very 
small, and where it is desirable to 
actuate the grid from a _ high-imped- 
ance source. Typical applications in- 
clude use in motor controls, welding 
controls, power rectifiers, and in volt- 
age regulators. 


Featuring mechanical strength, ease 
of. installation, and low voltage-drop 
characteristic of mercury-vapor tubes, 
the new thyratron has an indirectly- 
heated cathode rated at 5 v., 20 amp. 
Maximum peak inverse anode voltage 
is 2000 v., and average anode current 
is 12.5 amp. 

The GL-451 kenotron is a_half- 
wave rectifier, rated 30,000 v. peak in- 
verse, 500 mil. amp. peak, 100 mil. amp. 
average, Its thoriated tungsten fila- 
ment makes possible a higher rating 
for size than does a pure tungsten fila- 
ment. Lightweight and a tantalum 
anode permit construction unaffected 
by ordinary vibration. This tube is de- 
signed to meet high-voltage, low-cur- 
rent requirements, It is especially suit- 
able for use with smoke-precipitation 
and air-cleaning devices. 

The GL-441 phototube is especially 
designed for a high response in the 
blue region of the spectrum, and has 
thirty times the quantum efficiency of 
red-sensitive tubes. Sensitivity is 45 
microamp. per lumen at an anode volt- 
age of 90. 
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"HOT FAVORITE: 


cham reste aca teeeus 


Louisville Gas & Electric Company includes Ljungstrom Air Preheaters in 
ie mew tems gemerdiny Plat SS ee eS et hee 


Dn this modern steam generating unit now 
ready to go into service at the Canal Station of the 
Louisville Gas & Electric Company — as well as on 
the two units under construction for the Paddy's 
Run Station — high heat recovery and efficient com- 
bustion have been pre-assured by the inclusion of a 
Ljungstrom Air Preheater. When the boiler is oper- 
ating at its rated capacity of 312,500 lb. steam per hr., 
gases enter the preheater at 740° F., leave at 366° F., 
heating combustion air to 605° F. 


With peak loads the order of the day, it is more 
important now than ever before to maintain com- 


plete heat recovery along with availability for con- 


tinuous service on the line. That’s why experienced 
operators of steam generating equipment choose 
Ljungstrom Air Preheaters for use on high-efficiency 
units. They know the Ljungstrom is “tops’”’ in ther- 
mal efficiency and mechanical dependability. Every 
leading boiler manufacturer has included them in 
outstanding installations made during the past year. 

Straightforward engineering economics will 
demonstrate that the margin of advantage is defi- 
nitely on the side of the Ljungstrom preheater in 
almost every case. If you'd like to see how the figures 
look for an actual installation comparable in size and 
operating conditions to the one you plan to build, 


write us today. 





THE AIR PREHEATER CORPORATION 


Executive Offices: 60 East 42nd St., New York, N. Y. 


Plant: Wellsville, New York 
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* STANDING IDLE * 

Pumps should not be allowed to stand idle for a long period of time. 
If service operation is not required they should be run for a few minutes 
at least once a week. If this is not possible they should be turned over 
by hand or bar. . 


If for any reason binding should occur from standing idle, turn the shaft 
slowly backwards for one complete revolution, rocking gently back and 
forth to start. If the pump is handling water and it stands idle for a long 
time there is a possibility of binding due to scale formation. Under no 
condition should power be applied after a prolonged shutdown without 
testing to make sure that the shaft turns easily by hand on the smaller 
sizes or by bar if it is a larger unit. If the pump has been out of service 
for any substantial length of time, the coupling should be checked for 
alignment, both angular and on centers. Also, before starting, after 
standing idle make sure that the suction line is tight, the suction valve 
open and the pump casing flooded. 


CONCERNING DELIVERY: National 
iH defense priority may cause even our a 
xe fs oldest customers some delay in de- INC. r 


nener. We earnestly request your patient 
cooperation until our present expansion pro- 352 Pee ag — 
+ e s 


gram can relieve this situation. 


auimey (58) pumps 


GOOD PUMPING PRACTICE SINCE 1894 . . 





Precision Spot Welds 


MAKING a spot weld is a precise 
process with several rigidly controlled 
steps. A typical resistance-welding cycle 
may last from 0.1 to 3 or 4 sec., depend- 
ing on the kind and thickness of metal 
welded. The total time of a weld is 
further divided into the various inter- 
vals in which the welding machine goes 
through its operating sequence, and in- 
cludes a “weld” period (3 to 30 cy.) 
when the full welding current flows. 

Sometimes, when welding thick plates 
or plates of brass or stainless steel the 
material is welded in several heating and 
cooling steps intermittently. A controller 
for this surface has an “overall weld” 
timing sequence, subdivided in several 
“heat” and “cool” steps, each ranging 
from 3 to 30 cy. 

This timing is now done by a new 
controller developed by Westinghouse 
using plug-in telephone type relays for 
compactness, and thyratron tubes to actu- 
ate them. The operator, in order to 
establish the automatic timing sequence 
for the job at hand, simply places the 
plugs in the proper holes in the panel 
of the controller. The controls are 
mounted on hinged dead-front panels, 
which, for maintenance, can be swung 
open by removing a single bolt. 


New Motor with All-Around 


Protection 

ALLIs-CHALMERS, Milwaukee, Wisc., 
describes the “Safety-Circle” protection 
of its new Lo-Maintenance motors as 
“the greatest motor improvement in 
years.” Specially developed to give 
the motor complete all-around protec- 
tion, the “Safety-Circle”’ is a wide, 
solid rib-integrally cast as part of the 
frame—which forms an unbroken circle 
of protection around the stator. 

All the experience of building mo- 
tors for over 50 yr. has been concen- 
trated in the development of this ad- 
vanced product. One-piece cast frame 
and cast end-shields guard the motor 


from exterior knocks and abuse. A 
more liberal use of electrical materials 
makes this motor internally and elec- 
trically stronger because current and 
magnetic densities are less extreme. Im- 
proved bearing design delivers smoother 
performance with. full-flow lubrication 
and easier maintenance. Additional 
cross strength has been built into the 
distortionless stator for maximum 
power efficiency. Rotor is keyed to the 
shaft for strength, and its outer sur- 
face is turned for smoothness and an 
accurate air-gap. Other Lo-Mainte- 
nance features are oil drains at bot- 
tom: of bearings for easy flushing, re- 
movable end-brackets and large con- 
duit box for handy wiring. 
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CANTON STOKER Engineering saves 
C= 174. tons of coal. 


Above are shown two of the three Canton 

Stokers that are on the job saving coal (and 

money) for famous Grove Park Inn at 
Asheville, North Carolina. 


After a careful survey of Grove 
Park Inn requirements was made by 
Canton Stoker Engineers, one Worn- 
feed and two Ram-feed units were 
installed. These Canton Stokers re- 
placed firing equipment of another 
make. Immediately. coal consump- 
tion dropped from 492 tons to 318 
tons—a 174-ton savings! 

Perhaps the same money-saving 
opportunity exists in your steam 
plant. Our Engineers are offering 
timely suggestions to many vital in- 
dustries, suggesting changes that 
increase capacity and efficiency and 
reduce fuel bills. 

Your request for helpful literature 
or personal consultation will receive 
our prompt attention. Write, wire or 
phone today. 


Below is shown cross-section of a 
Canton Stoker in operation showing 
method of feeding and burning coal. 
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CANTON STOKER CORPORATION 


ANDREW PLACE, S. W., CANTON, OHIO 
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Iu modern boilers there 

are tubes everywhere, — floor 

tubes, roof tubes, side-wall tubes, 

screen tubes, baffle wall tubes, etc. 

These tubes are full of bends and curves 

(some on very short radius). Many are quite 

long (60 to 125 feet). Some are swedged down 

from one size to another. Several sizes of tubes 
are used in one boiler. 


But modern boilers are like old timers in that 
the tubes must be cleaned occasionally. We fur- 
nish cleaners to the biggest central station plants 
and for the very latest types of boilers. If a tube 
is accessible so that a cleaner can be inserted, 
we can furnish the cleaner which will do the work. 


Whether your boilers are up-to-the-minute or 
twenty-odd years old, Lagonda-Liberty cleaners 
have the proper types of motors and cutter 
heads, and the operating hose to do their work 
well and quickly. 


Lagonda-Liberty cleaners are up-to-the- 
minute in design, and in the use of modern 
improved metals and heat treating meth- 
ods. They do a quick and thorough job. 


ELLIOTT COMPANY 


Lagonda-Liberty Tube Cleaner Dept. 
JEANNETTE, PA. 
District Offices in Principal Cities 


ONDA 


LIBERTY 


TUBE 


CLEANERS 





Tubular Insulation 


ProBLEMS encountered in insulating 
small diameter heating lines on large air- 
planes have resulted in development of a 
new product known as “Insutube” by 
Union Asbestos & Rubber Co., Cicero, Il. 
Light weight, small size, and ability to 
“stay put” under severe shock and vibra- 
tion are listed as features which promise 
to have wide appeal for many industrial 
installations where small pipe or tubing 
is used to carry hot gases or liquids. 

The material is made in the form of a 
seamless braided tube of long fibre asbes- 
tos with a wall thickness of % in., and 
is offered in a choice of sizes to fit pipes 


of 1 in. and smaller. It is supplied either 
plain or with a water and grease repellant 
coating. In applying, the insulation is 
slipped on before assembly and is clamped 
at either end after being stretched tightly 
lengthwise on the pipe. 

The insulation is ordinarily packaged 
in reels of 100 ft. length, but can be 
furnished in any desired length. The 
weight averages about 0.30 Ib. per run- 
ning foot in the %4 in. size. The standard 
grade is recommended for temperatures 
up to 500 deg. F., and special material 
can be supplied for higher temperatures. 


Squeegee Pumps 

Huser Pump Div. of the Downington 
Mfg. Co., Downingtown, Pa., has re- 
cently developed an entirely new pump 
operating on the squeegee principle. It 
consists essentially of a flexible rubber 
hose which is alternately squeezed and 
released in a rocking, squeegee man- 


ner and will handle either liquid or gas. 
The tube itself can be made of pure 
gum rubber or various acid and oil re- 
sisting synthetic materials. 

mps are made in single and 
double stages with a range in capacity 
of from 1% to 100 gal. per min. and 
also a special fractional g.p.m. unit 
made in one size with a capacity from 
practically zero up to 6 gal. per hr. It 
develops a lift of 25 ft. and a discharge 
pressure of 25 lb. It may be made in 
either plastic or bronze. 
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*fICTORY PRODUCTION 


The rugged character of \*/and VALVES that you found to be a factor in 


the battle against high production costs now fights for you on the war front. 
We are putting all we’ve got into the job and believe that a sincere all-out 
effort is the sure way to bring closer the day of Victory. 

So it has become even more important that Reading-Pratt & Cady developed valves 
that will stand the drive of a 7-day production with minimum maintenance—and designed 
these valves with renewable features so that they can be continued in service at peak 
efficiency with the use of only minimum quantities of scarce and essential metals. 


Reading Cast Steel Valves & Fittings, Pratt & Cady Brass & Iron Valves, D'Este Valve & Engineering Specialties 


READING-PRATT CADy 


ape PENNSYLVANIA 
A ———— 


A Division of AMERICAN CHAIN & CABLE COMPANY, INC. Bridgeport, Conn. 
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Temperature Indicator 


TEMPILSTIK® is the trade name of a 
new form of temperature indicator re- 
cenlty announced by The Tempil Corp., 
New York, N. Y., which has a specified 
melting point. They are available from 
125 to 1600 deg. F., in convenient tem- 
perature intervals and are reported to 
have a mean accuracy of within 1 per 
cent of the temperature clearly stamped 
on each stick. 

Thus a 300 Tempilstik®, drawn 
across a surface heated to less than 300 
degree F., will leave a chalklike mark 
which melts sharply into a liquid streak 
when the surface reaches 300 deg. F. 

Tempilstiks® provide a simple and 
convenient method of signalling de- 
sired preheating temperatures in the 
welding of steel, special alloys, cast iron 
and non-ferrous metals; in local heat- 


ing, heat-treatment and fabrication of 
metals generally; in short, for all metal- 
working operations which require care- 
ful and accurate temperature control. 
They are particularly useful in the 
blackheat range, where the importance 
of accurate control is becoming in- 
creasingly recognized. 


Self-Contained Dust 


Collector 


Low cost, unit-type dust collectors 
having a 600 c.f.m. rating and designed 
to exhaust pedestal, bench and surface 
grinders, cut-off machines, etc., is a new 
addition to the line of Aget- Detroit Mfg. 
Co., Detroit, Mich. The new model, 
known as Dustkop 600, and equipped with 
a % hp., 3450 r.p.m., 110 v. ac. single 
phase motor to provide a water-lift of 





A Substitute for Steel! 
Used in R-S Butterfly Valves 


A remarkable new heat-resisting iron is now avail- 
able for R-S Butterfly Valves. It has 42,000 p.s.i. tensile 
at 800° F. Stress relieved at 1200° F. to prevent dis- 
tortion. Resists the penetration of gases and steam up 
to 1000° F.; non-growing up to 1200° F. More readily 
procured and costs less than steel. Machines the same 
as gray iron. Details for the asking. 


Manual or Automatic Control 
and Shut-Off at 
150 Lbs. Working Pressure 


Series 15, Class B American 
Standard Butterfly Valve for 


heavy duty service. Same dimensions as 125 lb. 
American Standard cast iron valves. The face-to- 
face dimension is sufficient to permit the mount- 
ing of ball bearings and stuffing box for high pres- 
sures. 1/16" raised face. Automatic control by 
means of air diaphragm motor, hydraulic cylin- 


der or electric motor. 


Performance Data... 











BUTTERFLY 


Pracininn Mactinse ont Wings Og 


VALVES 











Flow Charts... 
Specifications ... 


R-S Butterfly Valves — precision machined 
and wedge-tight for the regulation and shut- 
off of air, gas, steam, liquids and semi-solids 
—are either manually or automatically con- 
trolled. Write on your firm's letterhead for 
Catalog No. 10-B, which contains new facts 
and figures, much of which is published for 
the first time. 








R-S PRODUCTS CORPORATION 


4535 Germantown Avenue, Philadelphia, Pa. 

















approximately 3.3 in., is sufficiently com- 
pact to be mounted on a grinder, or on 
the floor behind the machine. 

When connected with a tool grinder as 
shown, a two-way intake flange is sup- 
plied and a 2-in. flexible rubber hose 
completes the connection between the unit 
and the wheel hoods. When employed to 
serve only one wheel, an intake flange 
to accommodate a 5 in. pipe elbow is 
supplied. 


Removal of the collected dust and 
dirt is by lifting the louvered cover, tak- 
ing out the filter assembly and lifting the 
pan, into which the dust has fallen after 
being stopped by the filter. Filters are of 
the spun glass variety, are said to stop 
over 99 per cent of the dust and are 
quickly renewable at low cost. Construc- 
tion and design of the Dustkop is such 
— it will not support combustion, it is 
sai 

Complete unit including motor, fan, 
filter unit, plug-in electrical cord connec- 
tion and intake flange for either two-way 
or single 5 in. connection (but not in- 
cluding hose itself) lists at $82.50 F.O.B. 
Adrian, Mich. 


H. P. Condensate Return 
System 


THE ESSENTIAL engineering features 
of the Cochrane-Becker high-pressure 
condensate return system, as announced 
by Cochrane Corporation, Philadel- 
phia, Pa., are that its eductor principle 
of operation insures thorough conden- 


sate and air removal from process ap- 
paratus making increased production 
possible by maintenance of uniformly 
high temperatures. Then, after expul- 
sion’ of the air from the closed circuit, 
the condensate is returned to the boiler 
at temperatures close to that of process 


POWER PLANT ENGINEERING 





lt 


=A 


Ke 


.We pay our men 


to help You! 


UR Refractory Engineers are on our payroll, but their work can show 

up in your production schedule. Every man has spent at least five years, 

and some as many as twenty-five years, studying the applications of super re- 

factories, their proper selection and use. While he is not a Jack-of-all Trades 

he does have a wide background of practical experience in many fields 

where refractory materials are used. He brings to your refractory and furnace 

problems not only his own judgment and experience but also, in addition, 

the engineering skill, ceramic knowledge and manufacturing technique of 

the entire Carborundum organization, the oldest producer of electric furnace 
super refractories. 


This service is important to you because it can help you find ways of increas- 
ing furnace output, reducing outages and increasing the life of your refrac- 
tories. Why not call on us at once? 


CARBORUNDUM 


THE CARBORUNDUM COMPANY 


REG. U.S. PAT. OFF. 


Refractory Division, PERTH AMBOY, N. J. 


District Sales Branches: hye Philadelphia, Detroit, Cleveland, Boston, Pittsburgh. Distributors: McConnell Sales and 
ing Corp h Ala.; Christy Firebrick chaser St. Louis, Mo.; Harrison & Company, Salt Lake 
City, Utah; Pacific sheave ‘Senge ee Los Angeles, San Francisco, Calif.; Denver Fire Clay Company, El Paso, 
Texas; Smith-Sharpe Company, lis, Minn. 
(Carborundum is a registered trade-mark of and indicates manufacture by The Carb dum Company) 
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pressure without flash loss and with 
remarkable fuel savings. 

The specially-designed centrifugal 
pump draws water from the thermo- 
fin priming loop and discharges it as 
a high velocity jet through the jet 
pump nozzle. This jet, striking the 
returned hot condensate, induces con- 
densate flow through the mixing tube 
into the thermo-fin priming loop. The 
additional volume of the returned con- 
densate introduced into the constantly 
filled loop results in the discharge of 
an equal volume through the air sep- 
arator to the boiler. 

The closed circuit from the boiler, 
through the process equipment and 
back to the boiler results in quicker and 
more uniform heating, this, it is said, 
increases production and improves 
quality. At the same time flash loss is 
eliminated providing 1 per cent fuel 
saving for each 1l-deg. temperature 
gain. 


New Unit for Secondary 


a : & | Networks 


S i EspPecraALLy designed for industrial 

_ STEAM DRIVEN CLEANER 1 plants using secondary network sys- 

* AIR o tube ond tems, a new air-cooled network distri- 
* ssa tubes in water bution unit is announced by Westing- 
fire-tube boilers. house Elec. & Mfg. Co., East Pitts- 

VEN CLEANERS for — burgh, Pa. Consisting of a high-volt- 

+ AIR DRI s in boilers, fur me age double-throw primary transfer 
Curv' ers, economizers+ switch, an air-cooled 3-ph. transformer 
t and network protector housed as a 
etc. ers, hee! single unit, the assembly transforms 
Smal rs, ete: power from the primary voltage to sec- 
exchanger, up to 12” 1. D. ondary grid voltage. Ratings are from 
Large pipes LEANERS for 300 to 1000 kv-a. on all standard volt- 
WATER DRIVEN C in water - tube ages between 2300 and 13,800 with 
ght tubes " secondary voltages of 125/216 four- 


aes es in boilers, furnace wire, 226/460 four- and 460 three-wire. 


Curved tu 
etc. : me 
er tubes in ammonia cond 
‘ing- 


ers, etc. " ww 
including $ 

TING HEADS, 'n , 4and 

* ao self-feeding YPeabination 


| tubes in condens 


me brushes 
ing scrapers on ushes. 
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” a tube cleaner service. is 

_ ATING HOSE especia y 
nd to withstand twist. 
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BETTER SERVICE — SAFETY — SATISFACTION Primary air-break switch opens the 
FOR REPLACEMENTS ORDER exciting current of the associated trans- 


: former and will withstand a short-cir- 
) pte Rony oe oh : cuit current of 10,000 amp. for 2 sec. 
cnr = 1 without damage to or appreciable move- 
THAT WILL NOT BLOW OUT We a ment of its parts. The 3-phase trans- 
eels former is of the dry type, air-cooled 
and insulated with non-inflammable 
materials. High voltage windings are 
delta-connected with four 2% per cent 
full capacity taps below normal; low 
voltage windings may be star or delta 
connected with no taps. Network pro- 
tector is the 3-pole open type securely 
vv in ne oe ee end < ~ 

unit housing and adequately spaced an 
Sond’ Cor Gleey sud Gaubet Chaves - barriered rio all bich-velens circuits 
“protectors, Shipment made by parcel post i , of the unit to permit inspection, test, 
neem eeesae So oer serene and ‘olbieoneeie without danger of 

ERNST WATER COLUMN & GAGE-CO. contacting high voltage portions. 
RUBBER & GLASS DIVISION LIVINGSTON, NEW JERSEY (Continued on Page 130) 





mm Standard Square Cut 

Gaskets High Pressure 

Non-hardening and 
Non-softening 


GASKETS THAT WILL FIT EXACTLY 


Red Lip-mold Pattern 
Expansion Type Gasket 


Standard and Extra Strong Giasses 
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From the smallest to the largest valve in general 
use today the Powell Line extends. Between these 
extremes is a great assortment of valves, each de- 
signed and built to meet a certain special require- 
ment of American industry. 


Behind this line is a corps of highly trained re- 
search engineers with a vast array of up-to-the- 
minute laboratory equipment ready and able to 
work out the answers to new valve problems as 
they arise. These problems do arise with ever- 
increasing frequency as industrial advances take 
form. As each one is solved the answer takes its 
place in the Powell Line—and the Powell Research 
Engineering staff makes ready for the solution of 
the next one. Thus the Powell Line was built and 
thus it will continue to grow, in step with the 
inevitable progress of Industrial America. 


The small valve shown is a 1%” bar stock needle 
globe valve for instrument control and similar 
service. It is available in carbon steel, stainless 
steel and other alloys. The large valve is a 14” 
class 1500 Ib. cast steel gate valve for operation 
on 920°F. steam at approximately 1500 lbs. work- 
ing pressure. It is powered with Limitorque spring 
compensated motor operator. Between these ex- 
tremes of size and design is the Powell Line. 


The Wm. Powell Company 
Cincinnati, Ohio 


POWELL VALVES POWELL VAL\. 
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CONNECT IT STRAIGHT-IN-LINE 
OR AS AN ELBOW 


You don’t need two different traps to have a choice of connections— 
for Super-Silvertop is a "2-way steam trap” that connects either as an 
elbow or straight-in-line. If your drain pipe comes out of the bottom 
of a piece of equipment, use the elbow connection inlet at the top. If 
the drain is at the side of the equipment, use the side inlet of the trap 
and continue on in a straight line to the return line. 

Then too, Anderson Super-Silvertops are designed with a solid gasket 
and all passages are drilled—avoiding the risk of steam leaks through 
a split gasket or the possibility of clogging or restricted flow that might 
occur with cored passages. Positive valve closing is assured by the guided 
bucket, and trap is easily inspected without disturbing pipe connections. 
All these advantages are yours in a complete size and pressure range 
—from the small No. 19 up through the largest forged steel trap, so 
that every trap application gets full advantage of every Super-Silver- 
top feature. 

Get all the facts about Anderson Super-Silvertop, the 2-way steam 
trap, the long-life, trouble-free steam trap. Send for your copy of 
the helpful book “How To Choose A Steam Trap.” 


THE V. D. ANDERSON COMPANY 


1936 W. 96th Street . © Cleveland, Ohio 


Super-Silvertop 


STEAM TRAPS 





Used Turbine Wanted 


Wanted — Used Turbine in good condition for 
140-lb. steam, 30-lb. exhaust pressure. 500 to 700 
H.P., 3600 R.P.M. If driving a generating set, 
electrical characteristics should be suitable for 


4150 volts or 220 volts 3 phase 60 cycle. 


P. BALLANTINE & SONS 
NEWARK, N. J. 
Attention: Engineering Dept. 








Helpful Bulletins 


BOILER PLANT EQUIPMENT 
Stokers—Attractive 16-page cata- 
log 1204, describes underfeed 

stokers, designed and developed for 
heavy-duty industrial boilers in both 
single- and double-retort type with sta- 
tionary or moving grates and either 
electro-hydraulic or steam drive. Flynn 
and Emrich Co. 
Oil Burners—New 4-page folder 
just off the press, describes a line 
of wide range mechanical atomizing 
oil burners employing the Peabody pat- 
ented constant differential valve sys- 
tem. Advantages include — extremely 
wide capacity range; increased fineness 
of atomization over the entire range 
because of higher oil pressures; simpli- 
fied control. Peabody Engineering Co. 
Stoker—Helpful bulletin gives vis- 
ual presentation of Iron Fireman 
spreader stoker, and includes in text 
matter: the company behind the prod- 
uct; the pneumatic spreader principle; 
feeding and conveying the coal; com- 
bustion in the furnace; and other brief 
articles. Iron Fireman Mfg. Co 
Stokers—Illustrated catalog de- 
scribes Canton Lo-Set Ram Feed 
Stokers, used for smaller installations 
where space is limited. Typical instal- 
lations pictured. Canton Stoker Co. 
Stacks—Well illustrated 12-page 
catalog No. 109 covers various 
types of Thermix stack installations, in- 
cluding dust-collector stacks, recircu- 
lator stacks and fans, Multicyclones, 
and others. Prat-Daniel Corp. 
Rotor Stoker—Bulletin 832 gives 
complete pictorial description of 
Detroit Roto Stokers applicable to all 
types of boilers. Successfully handles 
all fuels including semi-anthracite, 
coke, breeze, low, medium and high 
volatile bituminous, sub-bituminous and 
lignite. Many photographs and draw- 
ings of Roto Stoker installations in 
varied industrial plants are shown. 
Detroit Stoker Co. 
Boiler Water Columns—New Cat- 
alog No. 45 pictures and describes 
the applications of Ernst adjustable 
water gages, water columns, try cocks, 
and safety guards. It shows how to 
avoid shutdowns by keeping boilers in 
service under all conditions. Ernst 
Water Column & Gage Co. 
Stoker—New 8-page folder illus- 
trates, points out advantages of 
and describes “Fyr-Feeder” stoker. 
Line drawings show essential parts, and 
principle of operation explained. It 
points the way to cheaper steam. 
American Coal Burner Co. 
Integral Furnace Boiler — Fully 
illustrated bulletin G-34 gives 
complete data on_ integral-furnace 
boiler, either stoker firing or oil burn- 
ing. Outstanding features of this unit 
are described in detail and cross sec- 
tional views show typical installations 
arranged for either stoker or oil firing. 
The Babcock & Wilcox Co. 
10 Booklet on Draft—A 20-page 
booklet explains what draft is, the 
various kinds of draft, how it is meas- 
ured, what the draft gauge tells, how to 
select the gauge for the particular re- 
quirement, where to measure draft and 
pressure in a modern steam plant, 
where to connect draft gauges on vari- 
ous types of fuel feed and how to actu- 
ally ‘install draft gauges under various 
conditions. Many charts and diagrams. 
The Hays Corp. 
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11 Super Refractories—Many charts 

on thermal conductivity and ex- 
pansion of refractories and other help- 
ful engineering data are included with 
descriptions of Carborundum refrac- 
tories for heavy duty service given in 
2 76-page catalog. The Carborundum 

oO. 
Traveling Grate Stoker—Attract- 
ively illustrated 28-page booklet 


covers unusual design characteristics - 


of Riley-Harrington traveling grate 
stoker. Also includes performance data 
from seven varied installations. A val- 
uable reference book for steam plant 
engineers. Riley Stoker Corp. 

Water Cooled Stoker — Attract- 

ively illustrated bulletin describes 
the Taylor Water Cooled Stoker. 
Among advantages claimed are in- 
creased reliability, maximum fuel flexi- 
bility, higher operating efficiency. This 
bulletin, one of the first on the opera- 
tion of water cooled stokers, has many 
diagrams, list of representative installa- 
tions. American Engineering Co. 


ELECTRICAL EQUIPMENT 

14 Power Factor Chart — Bulletin 

GES-2765 gives a chart for deter- 
mining power factor from line current, 
with and without Pyranol capacitors 
connected. Reverse side shows types 
¢ Pyranol capacitors. General Electric 

0. 


Electric Heating Units—Electric 

heating units and controls for in- 
dustrial application involving the heat- 
ing of liquids, solids or air are de- 
scribed in a recently revised 38-page 
catalog No. 28,000. Specifications, de- 
scriptions, ratings and prices of all 
types of heaters are covered, and 7 p. 
of application data included. Westing- 
house Elec. & Mfg. Co. 

Circuit Breakers —4-page folder 

No. B6129 describes Types, DZ- 
60A, DZ-100A, and DZ-200A oil circuit- 
breakers, for 200 amp. or less, 15,000 
volts, up to 500,000 kv-a. interrupting 
capacity. All parts of breaker shown 
separately, with brief description of 
each. Allis-Chalmers Mfg. Co. 

Power Distribution—New 16-page, 

two-color booklet (GEA-3758) 
explains' basic principles of load-center 
power distribution for industrials, naval 
and military projects, shipyards, cen- 
tral stations, and commercial buildings. 
It lists the chief advantages of the 
system; illustrates the available circuit 
arrangements; describes the necessary 
equipment for such a system as manu- 
factured by G.E.; and depicts typical 
installations of load-center unit substa- 
tions—all this in highly interesting, 
easily understandable form. General 
Electric Co. 
18 Transformers — Booklet B-2304 

answers questions about advan- 
tages, safety features, design, size and 
weight, maintenance and application of 
air-cooled transformers for factories, 
mines, and central stations. Westing- 
house Elec. & Mfg. Co. 


4 Rotary Switch—Rotary type in- 
strument, control, transfer and 
auxiliary switches are described, illus- 
trated and various combinations listed 
in a new 16-page catalog. Instrument 
switches include ammeter, voltmeter, 
frequency meter, wattmeter, tempera- 
ture indicator, power factor meter 
and synchronizing switches. Diagrams 
of connections and switch developments 
are shown for each switch listed. 
Roller-Smith Co. 
Vibration Resistant Relay — De- 
scribed in a new bulletin is the 
Series 165 relay designed specifically for 
applications having a serious vibration 
problem, such as generator mountings, 
aircraft, etc. This relay passed a vibra- 
tion test of 16.2 times gravity without 
making contact when the coil was de- 
energized, or breaking contact with coil 
energized. Guardian Electric Co. 
21 Fluorescent Lighting —The new 
catalog of lamps and equipment 
provides a complete story on the de- 
sign of a system of fluorescent illumi- 
nation. Over thirty types of luminaires 
are described. A valuable guide for 
engineers with industrial lighting prob- 
lems. Hygrade Sylvania Corp. 


FANS, PUMPS AND 
COMPRESSORS 

22 Centrifugal Compressor—New 20- 

page catalog No. 458, describes 
the latest designs in large-volume, high- 
pressure centrifugal compressors. Also 
included is information on application, 
methods of drive, lubrication and con- 
trol, together with a discussion of the 
factors involved in effecting power 
economies, wide range of volumes at 
constant pressure, and quiet operation 
with minimum maintenance cost. B. F. 
Sturtevant Co. 

Air Pumps—A new loose-leaf edi- 

tion of the Gast Rotary Air Pump 
and Compressor catalog has recently 
been issued which contains concise data 


For your conven- 





on the company’s augmented line de- 
signed to meet especially the needs of 
defense production, including the new 
Gast V-Belt driven air pump. Illustra- 
tions and detailed descriptions of the 
various models are given, also specifica- 
tions, engineering data and perform- 
ance tables for 10 sizes, % to 23 c.f.m., 
vacuum to 28 in. and pressures up to 
30 lb. Gast Mfg. Co. 
2 Pumps and Compressors—A new 
16-page Bulletin C-5 describes 
various types of rotary compressors, 
with details of construction and typical 
installations. Attractively illustrated, 
the catalog also describes single and 
2-stage vacuum pumps. Fuller Com- 
pany, 
Compressors — Bulletin No. 192, 
24 pages, describes horizontal, du- 
plex, double-acting, water-cooled air or 
gas compressors for either single or 
2-stage compression, with photographs 
and diagrams. Also outlines new con- 
trol method. Pennsylvania Pump & 
Compressor Co. 
26 Screw Pumps—8-page bulletin No. 
S-203 describes and _ illustrates 
Quimby screw pumps in three types: 
gear-in-head, external gear, and hopper. 
Test results of one pump included and 
photographs of several typical installa- 
tions presented. A valuable book for 
engineers with pump problems. Quimby 
Pump Co. 
27 Pumps — Two 6-page bulletins 
228-1 and 229-1 on 2-stage volute 
centrifugal pumps, include specifica- 
tions, sectional views, ratings, tables, 
dimensions, etc., to aid in selecting 
proper pumps for every job. Warren 
Steam Pump Co. 
28 Sewage Pumps—Bulletin 206-2 is 
a 4-page illustrated treatise on 
non-clogging sewage and_ sludge 
pumps. Uses include handling of un- 
screened sewage and also sludge in 
industrial and chemical plants where it 
is necessary to pump liquids containing 


Indicate the literature you want on reverse side 
of this card. No postage is needed on it. 


eet ae te ee eee ee ae ee eee ee oe re ee 


eee ee ee tre ee ee ee ee ee ee ee ee se 








FIRST CLASS 
PERMIT NO. 353 


SEC. 510, P. L. & R. 


CHICAGO, ILL. 











BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 








Reader Service Dept. 


je PPM SEERA MAEHRMOEBRHRAHABRDEEEAHREDAHREOBHEAHRBBBBABBBBDEBOA 


POSTAGE WILL BE PAID BY— 


POWER PLANT ENGINEERING 
53 West Jackson Boulevard 


Chicago, Illinois 





various solid and fibrous material in 
suspension. Lawrence Machine and 
Pump Corp. 
“9 Ejectors—A new 32-page Bulletin 
G-7 on Steam Jet Ejectors con- 
tains a complete and well illustrated 
discussion of ejectors including the 
theory and operation of both single- 
stage and multi-stage ejectors; charac- 
teristics, selection and application; and 
curves of air and water vapor mixture 
data and a pressure-temperature con- 
version table. The Elliott Co. 


INSTRUMENTS AND CONTROLS 
30 Combustion Control—Bulletin No. 
91-41 is an installation report on 
Combustion Control, Water Level Con- 
trol, Boiler Instruments as installed at 
Northern Paper Mills, Green Bay, Wis. 
Detailed data on how new 650 Ib. power 
plant raised steam generating efficiency 
25 per cent. Republic Flow Meters Co. 
31 Instruments—20-page Bulletin R 
40 features Ranarex instruments 
for measuring COge in flue gases, spe- 
cific gravity of gases, quality of furnace 
atmospheres, engine exhaust composi- 
tion and special uses. Also shows some 
typical charts, scales and instruments. 
Permutit Co. 
32 Feedwater Control—Bulletin 431, 
“Operating Experience at Ruppert 
Brewery with the Copes Flowmatic 
Regulator,” is an 8-page article in 
which J. G. Morrow, assistant plant 
superintendent for Jacob Ruppert, de- 
scribes the brewery’s modernized boiler 
plant, with particular reference to the 
unusually close boiler water level con- 
trol being obtained. Northern Equip- 
ment Co. 
33 Combustion Control — Bulletin 
DR-39, 8 pages, contains explana- 
tions of combustion principles and func- 
tions of automatic control; descriptions 
and layouts of typical modern control 
installations for boilers using all types 
of fuels; and list of representative appli- 
cations of company’s equipment. A use. 
ful handbook for all steam plant engi- 
neers, Hagan Corp. 


34 Water Gauges — Recent 4-page 

bulletin 741 presents water gauges 
in “PBH” vertical, tiltview and round- 
flange marine types with illustrations 
and descriptions of each type. Contains 
descriptions and illustrations of “PBH” 
water gauge specialties. Paul B. Huy- 
ette Co., Inc. 


35 Motor Control— Attractive 36- 

page booklet describes Unitrol, 
method of grouping motor controls 
efficiently and compactly. Explains 
what Unitrol is, what it is .used for, 
various arrangements available, and 
ease of installation. Samples specifica- 
tion for Unitrol sectionalized control 
center presented. Cutler-Hammer, Inc. 
36 Flow Meters—52-page handbook 

shows complete line of flow-meas- 
uring instruments, including electric 
flow meters, electric linameters, me- 
chanical flow meters,  liquid-level 
meters, etc. Also gives applications to 
steam, air, water, gas, and viscous, vola- 
tile, and corrosive-fluid measurement. 
Cochrane Corp. 


MECHANICAL TRANSMISSION 
37 Bearings — Timely book shows 
what steps have been taken by 
company to meet defense emergency, 
importance of Timken bearings and 
steel in machinery used for making de- 
fense equipment, and necessity for 
Timken products in defense machinery. 
Timken Roller Bearing Co. 
38 V-Belts—Attractive 8-page bulle- 
tin. B-6190, entitled “More Power 
to You” presents the points of differ- 
ence in the latest Texrope V-belt, ex- 
plains how Super-7 provides longer life 
and greater efficiencies because of 20% 
more and 50% stronger cords, new 
cushion rubber zone and duplex-sealed 
cover. Allis-Chalmers Mfg. Co. 
39 V-Belt Drives — Ninety-six page 
catalog “Guide to Efficient V-belt 
Practice” offers a complete drive serv- 
ice on V-belts and sheaves, including 
pulleys for V-to-flat drives with all data 
conveniently arranged and_ indexed. 
Both multiple and fractional hp. drives 
are fully covered in this complete new 
guide. L. H. Gilmer Co. 


PIPING, VALVES AND FITTINGS 
40 Steam Trap Handbook—Tables, 
charts, diagrams and rules for 
selecting traps, giving complete ex- 
planations, make the new 36-page Arm- 
strong Steam Trap Book a handy ref- 
erence volume for every engineer’s 
library. Armstrong Machine Works. 
41 Valves—New illustrated Catalog 
No. 10-B, 16 pages, features stand- 
ard and special butterfly valves for the 
control and tight shut-off of air, gas, 
steam, liquids and semi-solids under 


This card should be filled in completely in order to secure the literature 
you request. Please indicate only the bulletins you particularly desire. 


POWER PLANT j 


Name 


FEBRUARY 





Name of 
Company .. 





Please have the manufac- 
turers send me without 


obligation the literature Company 


Address 





indicated by the following 
paragraph numbers: 
City 





Your 
Title 











Home 
Address 


If you prefer delivery at your home 
address also fill in the following spaces. 








City 








ee ee ee 


high and sub-zero temperatures and 
varying pressures from 2 to 300 p.s.i. 
Contains performance characteristics 
under all conditions of service, manual 
and automatic control, specifications 
and flow charts. R-S Products Corp. 
Flexible Metal Hose—Bendix Bul- 
letin H-201 gives complete in- 
formation about Eclipse Seamless 
Flexible Metal Hose. Widely used for 
handling alcohol, grease, hot liquids, 
oil, steam and other non-solids where 
flexing and vibration are encountered. 
Bendix Aviation Corp. 
43 Forged Steel Fittings — Bulletin 
No. A-3 describes the complete 
line of W-S Forged Steel Fittings in 
both socket welded and screw end 
types. Its many charts and tables make 
this a helpful handbook for piping en- 
gineers. The Watson-Stillman Co. 
44 Steam Trap Handbook—How do 
you size traps? An easy method, 
plus valuable information on the instal- 
lation and maintenance of steam traps 
is given in Catalog 63. The Strong, 
Carlisle & Hammond Co. 
45 Steam Traps—20-page Catalog 
No. 941 describes four types of 
traps, industrial steam, expansion 
steam, weight operated and piston oper- 
ated, with many diagrams, drawings, 
tables and photographs. Also lists 
many representative users. W. H. 
Nicholson & Co. 
46 Pipe Units—Catalog No. 41 con- 
tains complete data on all ap- 
proved types of construction on under- 
ground conduit systems for steam and 
hot-water lines, with special emphasis 
on Ric-Wil presealed insulated pipe 
units. Ric-Wil Co. 
41 Valves — Useful 96-page spiral- 
bound catalog presents some of 
company’s various types of automatic 
control valves, designed for steam and 
water service. Operating sequence, 
construction, cushioning and arrange- 
ment of types listed. Golden-Anderson 
Valve Specialty Co. 
Steam Traps—The revised 16- 
page Yarway bulletin T-1736 
which has recently been released covers 
the Yarway Impulse Steam Trap and 
gives complete information regarding 
construction features, operating prin- 
ciple, installation and operating sug- 
gestions, capacities, prices, weights and 
dimensions. A valuable handbook for 
engineers and maintenance men. Yar- 
nall-Waring Co. 
49 Relief Valves—Catalog 70 Bulle- 
tin 23, 8-page booklet, describes 
relief valve and duplex back-pressure 
valve and vacuum breaker operation, 
installation, dismantling and reassem- 
bling. Also gives list of parts for valves 
described as well as spring ranges for 
average conditions. Foster Engineer- 
ing Co. 
Steam Hook-Ups— Recently re- 
leased is a new 42-page book of 
engineering data on selecting, sizing, 
and installing steam traps, temperature 
regulators, water mixing valves, and 
heating system specialties with 75 
hookup sketches of correct steam pip- 
ing for all types of industrial and heat- 
ing equipment. Sarco Co., Inc. 
5 Valves—Catalog F-8 includes gen- 
eral information, material specifi- 
cations, pressure-temperature service 
ratings on screw-end gate valves, screw- 
end globe valves, screw-end angle 
valves, and screw-end check and angle- 
check valves. Also covers strainers, 
chainwheels, gage cocks, reflex an 
transparent gages, and flanged gate, 
globe, check and slide valves, etc. 
Henry Vogt Machine Co. 








52 Hose—Valuable 34-page booklet 

illustrates and describes hose for 
use in industry. Includes section on 
packing, couplings, and provides en- 
gineering tables showing pipe sizes, 
materials affecting rubber, and proper- 
ties of saturated steam. Hewitt Rub- 
ber Corp. 

PRIME MOVERS 

53 Turbines—Bulletin 1951 gives a 

detailed description of steam tur- 
bines with combined reduction gears. 
Included with illustrations are typical 
installations, special features and di- 
mensions. A useful handbook for tur- 
bine engineers. Moore Steam Turbine 
Div., Worthington Pump & Machinery 
Corp. 


54 Diesel Operation—Texaco’s Diesel 
Operation Manual contains 96 
pages of charts, diagrams, photographs 
and text. Also new section on special 
purpose Diesel lubricants and Diesel 
lubrication chart. The Texas Co. 
5 Engine-Compressor—18-page bul- 
letin S-550-B-19 shows with pho- 
tographs and diagrams basic design 
and practical applications of engine- 
compressors in refineries, refrigeration 
plants, sewage works, etc. Worthing- 
ton Pump & Machinery Corp. 


Diesels—4-page folder gives fea- 

tures, advantages, and compara- 
tive operating costs of Sheppard Diesel- 
electric package power unit. R. H. 
Sheppard Co. 


Steam Engines—Two recent bul- 

letins, “Modern Steam Engines” 
and “%4 cent per Kilowatt hour power 
cost” deal with the flexibility, sustained 
overload capacity and economy of 
Troy-Engberg steam engines. Troy 
Engine & Machine Co. 


WATER TREATMENT 
5 Zeolite Softeners—Zeolite Water 

Softening is the title of recently 
released 8-page Bulletin 112 dealing 
with problems and processes of water 
softening. Included with a complete 
description are illustrations of typical 
installations. The American Water 
Softener Co. 


Chemical Feeders — Bulletin de- 

scribes Manzel chemical feeders 
for automatic boiler feed water treat- 
ment. Installed on boiler pumps, they 
automatically feed a small amount of 
chemical into the line with each pump 
stroke, Easily adjustable to fit your 
_ requirements. Manzel Brothers 

oO. 


60 Boiler Water Treatment—A use- 

ful handbook has been issued on 
types of boiler water encountered, 
methods of treatment for scale preven- 
tion, etc. Suggests how to get more 
work from boiler equipment. The Bird- 
Archer Co. 


Hot Process Softener—New illus- 

trated bulletin pictures and de- 
scribes the Graver Hot Process Con- 
tinuous Water Softener for use in 
power plants. This softener combines 
two important principles: Chemical 
action, Thermal action. Bulletin con- 
tains handy water softener plant ques- 
tionnaire for study of operating con- 
ditions. Graver Tank & Mfg. Co. 

(Continued on Page 128) 


CHICAGO, FEBRUARY, 1942 





PACKINGS 
help you 


JUGGLE WAR PRODUCTION 


Even under the increased speeds and strains and 
stresses of industry geared for war, R/M packings 
keep everything under control. Gas, air, water, oil, 
and vital chemicals flow smoothly, operate effi- 
ciently, keep going. For R/M packings last—and 
last. Machinery does not break down. Repairs are 
reduced. Production speeds up without a hitch— 
maintains overtime schedules without dangerous 
delays. 


To a nation at war R/M is impor- 
tant as never before. For R/M is 


dependable! 


Your production problems can be solved with the 
right R/M packing. Ask your jobber for the complete 
cross-indexed catalogue of the most compact line of 
packings anywhere, or write us for a copy—on your 
business letterhead. Specify R/M—and 


Keep Machinery Rolling! 


INDUSTRIAL SALES DIVISION 


RAYBESTOS-MANHATITAN, INC. 


We a ee 


BRIDGEPORT, CONN NORTH CHARLESTON, S. C PASSAIC, N 


Makers of Packings for Every Industrial Use 


J 











Water Treatment—8-page bulle- 
tin entitled “The Solution to Your 
Problem” describes latest developments 
in proportioning and sampling equip- 
ment for water treatment. Well-illus- 


For Steam Pressures 
up to 1500 lb., hydro- 
static pressures up to 
2500 Ib. 


Also: NICHOLSON Control 
Valves, Thermostatic Traps, Piston 
and Weight Operated Traps, Flexi- 
ble ong = Compression Shaft 
Couplings, Steam Eliminators and 
Separators, Compressed Air Traps. 


py Welded roars 


One of the best ways to be sure of continu- 
ous trouble-free service from floats in your 
plant equipment is to specify Nicholsons by 
name. 

These modern Nicholson Floats won’t let 
you down because they are die-formed (not 
spun or laminated) with the welding seam 
serving as a reinforcing ring, thus provid- 
ing extraordinary resistance to external 
pressure. : 

Nicholson Welded Floats stand hydrostatic 
pressures up to 2500 lb. Available in spher- 
ical, cylindrical, elliptical shapes in sizes 
from 2 to 14 in. diameter in stainless and 
chromium plated steel. Write today for 
descriptive Bulletin 339. 


W. H.- NICHOLSON & CO. 
160 Oregon St. Wilkes-Barre, Pa. 


HICHODSON 

















MAGNOLIA anti-Friction METAL 


A graphite treated, self-lubricating 
alloy having the lowest coefficient of 
friction of any known bearing metal 
-.. 300% lower than genuine babbitt. 
It is recommended for use in electric 
motors and other machines which 
subject bearings to steady, high 
speeds and uniform loads. 


MAGNOLIA METAL CO. ¢« ELIZABETH, N. J. 


MAGNOLIA BEARING METALS 








trated with diagrams, installation pho- 
tographs and tables. D. W. Haering & 
Co,, inc: 


63 Water Purification— The Ster- 
Ozone method of water purifica- 
tion without the use of chemicals is 
described in an informative eight-page 
bulletin that gives information on ozone 
as a purifier, its effectiveness in steril- 
ization, the cost of ozone generation, 
and a flow sheet and specifications of 
a SterOzone water purifying plant. 
Technicraft Engineering Co. 


64 Zeolite Softeners—Zeolite Water 

Softeners and other water con- 
ditioning equipment covered in the El- 
gin Bulletin 602. It describes a com- 
plete range of zeolite water softening 
equipment to meet every application. 
Included is the new Elgin “Double 
Check” Softener, with a new principle 
of controlling water distribution that 
increases softener capacity, prevents 
loss of zeolite, reduces backwashing, 
and cuts salt consumption. Elgin Soft- 
ener Corp. 


65 Stabilized Water— A _ stabilized 

water is one which does not pre- 
cipitate scale forming calcium carbon- 
ate, but rather holds it in solution. 
Nalco Bulletin 28-S tells how stabilized 
water may be attained. Any engineer 
may obtain a copy free. National Alu- 
minuate Corp. 


66 Water Cooling Towers—Mechan- 

ical draft towers provide the ef- 
ficient, adequate water cooling that 
enables plants to operate at “full speed 
ahead”. Interesting data on installation 
and performance of Pritchard mechan- 
ical draft towers is given in Bulletin 
No. 42, just off the press. Bulletin No. 


_ 40-A describes atmospheric towers. 


J. F. Pritchard & Co. 


MISCELLANEOUS 

6 Unit Heaters— Helpful 16-page 

bulletin No. 454 covers Sturtevant 
downblast speed heaters, giving fea- 
tures, capacity tables, mounting-heights 
and floor-coverages. Installation dia- 
gram for two typical types of buildings 
shown. B. F. Sturtevant Co. 


68 Building Maintenance — 74-page 
handbook has technical informa- 
tion for plant managers, maintenance 
men and superintendents. Shows how 
to do many odd jobs at lower cost with 
better results, and presents numerous 
ideas that save time and money. Non- 
technically written. Flexrock Co. 


69 Packing Compound—New 4-page 

folder describes Colinite com- 
pound No. 3, for application to hydrau- 
lic plungers, rams, valve stems, etc., 
against acids, air, ammonia, steam, 
water, etc., to reduce friction and wear. 
Collins Packing Co. 


70 Lubrication — Bulletin No. 7A, 
edition No. 5, describes Nugent 
pressure-liquid filters for acids, chem- 
icals, ails, water, etc. Construction and 
operation of filter shown by diagram- 
matic sketches and photographs. Wm. 
W. Nugent & Co. 
T1 Packing Handbook—Just issued 
_ is the new Crane Packing Catalog 
No. 50, illustrating and describing its 
line of Metallic, Fabric, Plastic and 
Condenser packings. This handsome 
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edition of 96 pages covers the use of 
packings for equipment handling 
steam, water, air and gases, chemical, 
petroleum and refrigeration. Crane 
Packing Co. 
72 Air Conditioning—28-page bulle- 
tin describes Carbondale equip- 
ment for buildings and _ institutions. 
Covered are air-conditioning units, re- 
frigeration compressors, refrigeration 
condensers, deaerators, feedwater heat- 
ers, liquid meters, pumps, refrigerating 
units, room coolers, hot-process water 
softeners, etc. Carbondale Div., Worth- 
ington Pump & Machinery Corp. 


Repair Handbook & Metal Pro- 

tractor. A 40-page guide to the 
use of Smooth-On cements contains 
170 diagrams and instructions for mak- 
ing lasting and economical repairs to 
plant equipment machinery, pipe lines, 
fixtures, etc. Free, useful protractor is 
also yours for the asking. Smooth-On 
Mfg. Co. 


14 Industrial Lubrication—Newly is- 

sued bulletin describes Albany 
lubricants for industry; includes handy 
recommendation chart for lubricating 
compressors, conveyors, pumps, shaft- 
ing, steam engines, turbines and other 
equipment. Albany Grease Co., Divi- 
sion of Adam Cook’s Sons, Inc. 


15 Power Plant Insurance—Helpful 

8-page folder outlines coverage of 
policies written by company, and serv- 
ices available to policyholders. Com- 
parative chart showing amount of poli- 
cies written by competitive companies 
included. Hartford Steam Boiler In- 
spection and Insurance Co. 


16 Spring Isolators—An 8-page Bul- 

letin Ba-39, Extra Machine 
Hours, shows prominent installations 
of Korfund Type S Series Vibro-Iso- 
lators in a wide range of marine and 
stationary applications covering Diesel 
engines and general industrial machin- 
ery. A chart giving the rated capacities 
is included. The Korfund Co. 


17 Electric Vibrators — Attractive 

folder shows typical installations 
of electric vibrators for keeping ma- 
terials flowing freely through coal and 
ash hoppers, chutes. increasing weight 
contents, and eliminating air pockets. 
Syntron Co. 


Non-Tilting Pump Valves—Non- 

tilting, steam saving pump valves 
for boiler feed, vacuum, condensate and 
general service pumps are fully de- 
scribed in 16-page booklet issued by 
Combination Pump Valve Co. 


19 Heat Insulation Handbook—New 

176-page Heat Insulation Hand- 
book gives recommendations and prac- 
tical pointers on the selection and ap- 
plication of various insulations for 
power plant operation. Contains many 
helpful tables, charts and graphs. A 
valuable handbook for engineers desir- 
ing to conserve heat. Ehret Magnesia 
Manufacturing Co. 


80 Purifying Equipment — Keeping 

steam, vapor, gas and air lines 
clean means fewer shutdowns, in- 
creased plant efficiency. Illustrated 
Centrifix Bulletin tells about the ap- 
plication and advantages of internal 
steam purifiers, suction intake purifiers, 
exhaust line purifiers, compressed air 
cleaners, etc. A useful handbook for 
all maintenance engineers. Centrifix 
Corp. 
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Insulation Testers, Ground Testers and Ohmmeters 


Today's Events 


are emphasizing the importance and the dependability of these 
world-famous testing instruments, for detecting and prevent- 
ing trouble in electrical equipment. 


Do you have full information on how to operate and use them? 


Write for ... (nocharge)— 


Pocket Manual of “Megger” Practice No. 1420-PE 
Technical Bulletin on Ground Testing No. 1285-PE 
Ducter Ohmmeter (for quick measurements 

of very low resistance) Bulletin 1635-PE 


yaua3s aRcH STREET Clicttical and Acientific Instiuments PHILADELPHIA, PA. 











YOU TOO, 


a CAN READ WATER 


We have published a veritable water 
library—a fund of information on 
water treatment. 

“Organic Methods of Scale & Corro- 
sion Control,” an authoritative 32-page 
treatise by David W. Haering, with 22 
charts and photographs. 

“Cooling Waters”— a 48-page booklet 





es 


An indicator recently announced by 
U-C Level Indicator Sales, Milwaukee, 
Wis., is designed to be screwed into the 
spigot opening of a liquid-containing 
drum and, in turn, to receive the screwed 
end of the spigot or faucet. So placed 
the indicator shows at all times the 
liquid level in the drum. Fits all stand- 
ard 55-gal. steel drums. 


Smoke Alarm 


A NEw photoelectric smoke alarm, 
designated as Type A25C has been 
developed by Photoswitch Incorpo- 
rated, Cambridge, Mass. The equip- 
ment includes photoelectric control, 
light source and an indicator. 


of articles on scale and corrosion in cool- 
ing systems. 

“H-O-H Lighthouse Reprints”— 48- 
page catalog containing a selected digest 
of articles on water treatment. 

“The Solution of Your Proportioning 
Problem”—descrik2s the popular Haering 
equipment for proportioning and sampling. 

‘Steam and Return System Control.” 

“Refrigerating Brines.” 

*“Chrom Glucosates.” 

Write today for any of these and ten other 
booklets on water treatment for Power Plants, 


Refrigeration Plants, PetroleumIndustry, 
_— _,industries, Public Building and 





SES Inte 


GENERAL OFFICES: 205 West Wacker Drive 
CHICAGO, ILLINOIS 





The photoelectric control and light 
source are mounted on opposite sides of 
the flue or stack. The design of the 
lens —. mounting crgoe the 

. . . possibility of soot and dust gathering 
for information on this on the lenses. The control is wired 
to a Densometer which may be located 


CUSHIONED at any point in the power plant for 
SWING CHECK VALVE observation by the engineer. The 


Densometer gives a continuous indica- 
tion of the smoke density. A small 
green signal light signals a clear stack 
while a large red bulls-eye indicates 
when excessive smoke is _ passing 
through the stack. 


High Voltage Rectifiers 


See page 66 of 
our new 96-page catalog 


DE LAVAL-IMO 








OIL PUMPS 


on Combustion Control 


Hydraulic pressure oil to the 
combustion controls of the 2400 
pound boilers in the Twin Branch 
Power Station of the Indiana & 
Michigan Electric Co. is supplied 
by these two De Laval-IMO oil 
pumps. This Station also has two 
other De Laval-IMOs for oil 
burner service, as well as De Laval 
centrifugal condensate, booster 
and hot well pumps. 
Write for Publication I-89. 


IMO PUMP DIVISION 
of the 
De Laval Steam Turbine Co. 
Trenton, New Jersey 











This Swing Check Valve is pro- 
perly designed for balanced opera- 
tion, and for allowing full pipe line 
flow with minimum pressure oes 
and it is especially arranged w 
cushion chamber on the Fay to 
prevent any slapping or banging of 
~ disc against the seat on reverse 

ow. 


GOLDEN-ANDERSON 
WALVE SPECIALTY CO. 
Fulton Building Pittsburgh, Pa. 








SLAYTER ELEctrronic Corp., Newark, 
O., announces a new line of. high volt- 
age rectifiers designed to meet the re- 
quirements of both the production line 
and the laboratory. The rectifiers em- 
body the results of several years of 
research and are said to provide a de- 
gree of compactness and flexibility not 
previously attained in high voltage rec- 
tifier equipment. 

The electronic rectifiers are avail- 
able in 20, 50, 100 and 200 kv. units, 
with a current range from micro- 
amperes to milliamperes. The entire 
unit is housed in a grounded metal 
case, with all the necessary metering 
devices built in as an integral part of 
the case. Small and light for the volt- 
ages produced, the units are readily 
portable, eliminating the need for a 
special chamber and permanent in- 
stallation. The 100 kv., 1000 w. unit “ 
instance, measures 3 by 3 by 6 f 
weighs 450 1b. with all controls, int 
can be moved with ease and safety. 
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Fairbanks has chosen its distributors carefully 
in order that users of Fairbanks Valves may be 
assured the best possible service at all times. These 
leading and representative easy-to-reach supply 
houses, by the very nature of their set-up, are in- 
dustrially minded, appreciate the importance of 
selecting the right valves for different services and 
can be depended on to render every possible assist- 
ance promptly. 





If you don’t know the authorized Fairbanks dis- 
tributor in your area, ask us for his name. 


Fairbanks quality valves are backed by over 
30 years of specialized experience. Specify 
“Fairbanks” on your next order. Write for 
catalog No. 21. 


1, Prompt service through con- 6, Maximum years of service 
veniently located distributors. assured. 
2. Standard and Renewable ZE Acclaimed for dependable 
types for practically every performance. 
need. r 
Nat ll ted b ’ 
3, Quality in design, materials G, Mtn en 
and workmanship. 9, Backed by over _50 years’ 
4, Uninterrupted service. specialized experience. 
Technical assistance in valve 
selection. 


5, Low in maintenance cost. 10. 


THE FAIRBANKS COMPANY 
399 Lafayette St., New York, N. Y. Boston, Mass., Pittsburgh, Pa. 
Factories: Binghamton, N. Y., Rome, Ga. 


as the RIGHT VALVES TO USE 
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VALVE SEAT. A 
SLEEVE WITH 
LONGITUDINAL 
PORTS REMOV- 
ABLE AFTER 
LOOSENING 
SCREWS. 














VALVE yea dtd BALANCED - DOES NOT BIND 
OR STICK - WATER SEALED NEVER LEAVES ITS 
eae ° Bante oe LARGE PORTS 


LESS OPERA’ ING PRESSURE 
are ‘CONDE ENSATE + NO STUFFING ones, 
PACKINGS, SPRING + NO PROT VAL 
TAEAN BE HEID OPEN GY HANDIE ON COVER 


Cochrane 


MULTIPORT DRAINER 
for Quick Drainage of 
Large Quantities of 
Condensate... 














HE “Multiport” principle on 

which the Cochrane Drainer 
operates is that of a hollow cyl- 
indrical valve with a number of 
longitudinal ports which register 
with similar ports in the valve 
seat when the float is in the 
raised position. The combined 
capacities of these ports is unu- 
sually large, which accounts for 
the valve’s extraordinary dis- 
charge capacity. For complete 
details mail this coupon. 


Cochrane Corp., 3123 N. 17th St., Phila., Pa. 
1 Please send me copies of your publications 
| on Condensate Drainage 

I Name. 

| Firm 

| Address 

















On all standard models the polarity 
of the unit can be reversed in a few 
minutes, The units can be turned on 
and used immediately, without waiting 
for “warm up,” and can be operated 
continuously on full load. Units can 





be supplied to provide substantially 
no “ripple” or large amounts of “rip- 
ple,” depending upon the needs of the 
user. 


MANUFACTURERS’ 
NEWS 


Sauerman Bros., Inc., Chicago, 
moved its general offices from 438 
South Clinton St., to 522 South Clinton 
St., on December 15. The new quarters 
occupy an entire floor and provide en- 
larged facilities for all departments. 


Bird-Archer Co. removed its New 
York office on February first from 
90 West St. to 400 Madison Ave. 


Borne Scrymser Co. has moved its 
executive and sales offices for lubri- 
cants from 17 Battery Place, New York 
City, to 632 South Front Street, Eliza- 
beth, N. J., where office and plant ac- 
tivities will be consolidated. 


Widespread attention is being at- 
tracted by current delivery of the 
world’s largest forging machines, one 
in November and the other in Febru- 
ary to Tube-Turns, Inc., at Louisville, 
Kentucky, where they will be put to 
work in the production of airplane mo- 
tor cylinder forgings and other arma- 
ment needs included in the defense 
orders held by this company. 

These are rated at 9 in. capacity, a 
feat of designing and construction 
viewed as impossible a few years ago. 
Each machine weighs over 500,000 Ib., 
and requires well over a year to build, 
yet this unit occupies floor space suffi- 
cient to accommodate only four auto- 
mobiles. 


Harold M. Moore, St. Louis repre- 
sentative of Manning, Maxwell & 
Moore, Inc., for several years a Re- 
serve Army Officer, has been called for 
active duty with the commission of a 
Captain with the 40th Infantry Divi- 
sion, Field Artillery. 





FOR THE DEFENSE OF DEMOCRACY 
THE BEST 1S NONE TOO GOOD 


i ek Teel kk ee 
GEaD 


FRANCE PACKING 


has a 

Dist; 
ol Nig? 
O- 


- Imitated but never duplicated, the France 


ring is manufactured in three sections. The 
contacting faces form the lines of an equi- 
lateral triangle. As the ring is expanded 
or contracted, the sections must move in 
or out radially equal distances from the 
center of the rod to which the ring is fitted. 


This fundamental mechanical principle ac- 
counts for the efficiency, trouble-free per- 
formance and extra-long life of France 
Metal Packing. 


After years of service, when the rings have 
become worn to such an extent that the 
sections nearly butt together, further years 
of additional service can be obtained by 
cutting off the narrow points of the three 
sections where they form a part of the 
inner circumference of the ring. The spring 
then requires adjustment so that the sec- 
tions are held to the rod with a slight 
tension. 


For installation in engines, pumps and com- 

pressors—under all conditions of service, 

France Full-floating Metal Packing means 
true economy in the long 
run. 


Permit France Engineers to 
analyze your packing re- 
quirements. Write for Cat- 


Fold or on alog M-5. 


approval 
Satisfaction 
Guaranteed * 


THE FRANCE PACKING COMPANY 
Tacony, Philadelphia, Penna. 


Branch Offices in Principal Cities 


Original 
FRANCE 


METAL PACKING 
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Extra metal provides Extra Value 


a Weld ELLS 


ECAUSE the bursting stresses in an elbow are This feature, based on soundest engineering 
considerations, is just one example of the extra 


higher in the crotch* the wall must be some- ; . : 
what heavier in this region if uniform strength value you get in WeldELLS — just one of eight 
ck aay Sat good reasons for insisting on WeldELLS. And 
is to be maintained. In WeldELLS this needed = femember, please, that in spite of their premium 
reinforcement is provided, thus assuring more quality WeldELLS and other Taylor Forge Weld- 
nearly uniform stresses throughout the fitting. ing Fittings cost no more. 


TAYLOR FORGE & PIPE WORKS, General Office & Works: Chicago, P. O. Box 485 
New York Office: 50 Church Street 2 Philadelphia Office: Broad Street Station Bldg. 








FULL WALL 
THICKNESS 
HERE 


REINFORCED 
HERE 





WeldELLS have everything! 


No other fittings for pipe welding combine 
these eight features. In addition to that 
described here these features are: 


1. Seamless—greater strength and uni- 
formity. 

2. Tangents—keep weld away from zone 
of highest stress—simplify lining up. 

3. Precision quarter-marked ends—sim- 
plify layout and help insure accuracy. 

4. Permanent and complete identifica- 
tion marking—saves time and eliminates 
errors in shop and field. 

5. Wall thickness never less than speci- \4 
pg = minimum—assures full strength and ; 
ong life. 


6. Machine tool beveled ends—provides 
best welding surface and accurate bevel 
and land. 


7. The most complete line of Welding 
Fittings and Forged Steel Flanges in the 
World—insures complete service and undi- 
vided responsibility. 
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*The amount by which stress is greater at the crotch in a fitting 
having uniform wall thickness depends only on its radius. Mathe- 
matical analysis (specifically the Lorenz formula) shows the stress 
at the crotch to be: 
Where S = Bursting stress, lbs. per sq. in. 
p = Internal pressure, lbs. per sq. in. 
eas pr (2R — r) r = 2 inside diameter of fitting (O.D. 
me 5 SS if Barlow's formula is desired). 
t = Wall thickness in inches. 
R = Center line radius of fitting, inches. 


Numerous tests by the Research Division of Taylor Forge show the 
formula given above to be somewhat on the conservative side. 








For Plants that Need 


MORE POWER 


in a Hurry! 








lari ieteipesr PLANTS working on 
defense contracts, or otherwise able to 
obtain priority ratings, can get a quick, 
efficient solution for ma..y of their power 
and steam shortage problems by writing 
or wiring American Coal Burner Co. 
immediately. 

QUICK DELIVERY. Standardized con- 
struction features permit quick delivery 
of AMERICAN FYR-FEEDER spreader 
stokers to meet the requirements of vir- 
tually any size boiler plant, old or new. 
HIGH OVERLOAD CAPACITY. FYR- 
FEEDER installations invariably provide 
ample excess capacity to enable plants to 
handle new peak loads. 

MORE EFFICIENT USE OF METAL. There 
is no “dead weight” in a FYR-FEEDER 
stoker! Units are simple, compact, and 
require a minimum of special fittings, ma- 
terials, etc. 

CONSERVE FUEL. FYR-FEEDER stokers 
burn coal, wet or dry, with high efficiency. 
Hundreds of AMERICAN FYR-FEEDER 
units now in service are producing a high 
return on their investment. 


ou Cam See 
a 





AIR FROM NOZZLES: 
1, SPREADS COAL 
2. PROVIDES AIR 
FOR COMBUSTION 
3. CREATES. 
TURBU 


TWO FIRES. FINES pi COMBUSTION 
BURN IN SUSPENSION, CHAMB 


LARGER COAL 
ON GRATE. 


MULTIPLE 
SCREW 
FEEDERS 
12” APART 


cane 














Sik PVG-FERUER tne S, oO, or ve caieadal Gavaare. 


AMERICAN 
FYR-FEEDER 


SPREADER - STOKERS 


AMERICAN COAL BURNER COMPANY, 
ENGINEERS 


22-18 East Erie St., Chicago, Ill. 


O YES, I want to know what the 
FYR-FEEDER can do in our plant. 


0 Please mail descriptive literature. 





Company 


Address 


S22 2S Ree 
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James H. Withers has been en- 
gaged as a new representative work- 
ing out of the Los Angeles office of 
Manning, Maxwell & Moore, Inc. 


Announcement has been made by 
Union Iron Works of Erie, Pa., that 
the Engineering Sales Co., 1307 So. 
Michigan Ave., Chicago, IIll., has 
been appointed district sales repre- 
sentative to handle steam power plant 
equipment. H. E. Wheeler and H. J. 
Prebensen are the designated salesmen. 


Appointment of George P. Pass- 
more as Works Manager in charge of 
manufacturing of its Wellsville works 
has been recently announced by Worth- 
ington Pump & Mach. Corp. Until re- 
cently, Mr. Passmore -has been man- 
ager of manufacturing of the South 
Philadelphia works of the Westing- 
house Elec. & Mfg. Co. 


Walter Geist, vice president of 
Allis-Chalmers Mfg. Co., was elected 
a director of York Ice Mach. Corp. at 
a meeting of the board of directors of 
the corporation held at York, Pa., in 
December. 

Mr. Geist was born in Milwaukee in 
1894 and entered the employ of Allis- 
Chalmers in 1909. After a rapid advance 
in many positions he became a design- 
ing engineer and researcher in the 
principle of multiple V-belt power 
transmission which he developed into 
the Texrope Drive. From assistant 
manager of the milling department, 
Mr. Geist became general representa- 
tive in charge of the company’s do- 
mestic and foreign offices, and in 1939 
was elecetd vice president of Allis- 
Chalmers. 


At a meeting of the board of direc- 
tors of Allis-Chalmers Manufacturing 
Company held in Milwaukee, in Jan- 
uary, Max W. Babb, president of the 
company, was elected chairman of the 
board of directors, and, W. C. Bu- 
chanan, a director and member of the 
executive committee. was elected to 
succeed him as company president. 
Mr. Buchanan has for the past 6 yr. 
devoted a substantial portion of his 
time to the Globe Steel Tube Co. in 
Milwaukee, of which he is president, 
and in which capacity he will continue. 


Mr. Babb in becoming chairman of 
the board will fill the position formerly 
occupied by the late Gen. Otto H. 
Falk, which has been vacant since his 
death in 1940. In announcing the 
changes, the Allis-Chalmers board of 
directors said an effort was being 
made to improve the company’s pro- 
duction to meet “heavy and increasing 
demands on its facilities in connection 
with war work.” 


Appointments of A. G. on as 
District Manager of the Pacific Dis- 
trict Central Station-Transportation 
Department, and, of S. W. Scarfe as 
manager of the Los Angeles Central 
Station Department. have been an- 
nounced by R. M. Alvord, commercial 
og president of the General Electric 

0. 


Refractory Div. of The Carborundum 
Co.. Perth Amboy, New Jersey, has re- 
cently appointed R. A. Barr as Dis- 
trict Sales Manager in the Chicago ter- 


ritory. Mr. Barr formerly represented 


the company in the Cleveland District 





SAUERMAN 
Power —— 


STORING COAL 


—at lowest cost 


At hundreds of power plants today 
Sauerman Power Drag Scrapers are 
storing and reclaiming coal at costs 
of a few cents per ton handled. This 
low cost is due to the rugged sim- 
plicity of the Sauerman equipment 
and its easy automatic operation. 
Aside from its economy, the most im- 
portant fact about this system is that 
it piles the coal in well packed layers 
so that there is no opportunity for 
spontaneous combustion in the stored 
coal, 
Write for Catalog. 


SAUERMAN BROS., Inc. 
586 S. Clinton St. Chicago, Ill. 











How Advertising 
Speeds Progress 


& 


Besides raising our stand- 
ards of living, good adver- 
tising greatly shortens the 
time between invention 
and utilization, which 
speeds the progress of 
new industries, helps 
make men and machinery 


more productive. 


9 
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NY HOW TO KEEP PIPE LINES WORKING 





























These Bulletins Help Train Piping Crews; Aid in 
Getting Better Service From Valves and Fittings 


ICTORY demands round the clock 

production! And while the burden 
will have its toll of plant equipment, in- 
dustry’s pipe lines—éts life lines—must 
not fail in this task. 

Keeping pipe lines working means 
getting better service from valves and 
fittings. That demands more and better 
trained men to keep up with and ahead 
of wear and tear. And that’s where Crane 
Shop Bulletins are helping industry. 
These Bulletins, designed especially for 
maintenance workers, are full of prac- 


CRA 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS 
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tical pointers on installation and care of 
piping. They help train new men—im- 
prove the work of veterans as well. 
The Bulletins are being widely used 
in maintenance shops and employee 
training schools. In the hands of your 
men, they will also help prevent piping 
trouble—and keep production moving! 
Crane Shop Bulletins are offered to 
every plant—big and small—to help 
speed Victory. No charge—no obliga- 
tion! For your supply, just call your local 
Crane Representative—or write to us. 


CRANE CO., GENERAL OFFICES: 
836 S. MICHIGAN AVENUE, CHICAGO 
VALVES 

PLUMBING > HEATING + PUMPS 


FITTINGS 


<< Mf! 


- PIPE 


IN ALL MARKETS 











AMY type of boiler 


will deliver 


MORE POWER 


Fl ae Oh Y I 
with CEnéo) 
Streamlined 


BAFFLES 


HE cross-flow principle of -Enco Stream- 

lined Baffles with its higher efficiencies, 
may be applied to any type of boiler— 
horizontal or vertical, straight or bent tube. 

By streamlining and curving, gas pass- 
ages are tapered to maintain velocity as 
the gas volume is reduced, resulting in a 
higher rate of heat transfer to boiler and 
superheater surfaces, and lower flue gas 
temperatures. 

Enco Streamlined Baffles reduce draft loss 
by eliminating eddy currents, bottlenecks 
and dead gas pockets—save steam because 
soot blowers work less often and more 
effectively. 

Ask for Bulletin BW-40 containing valu- 
able engineering data on modern baffle 
‘wall construction—It’s free. 








THE ENGINEER CO. 
CEnéo) 75, Wert, st 





and recently has been Sales Promo- 
tion Manager of the Division. He takes 
the position recently vacated by R. A. 
Beverly, 


Frank H. Boyd, for 30 yr. Divi- 
sional Manager, Cleveland territory, 
American Seating Co., has been ap- 
pointed Sales Manager of the S. G. 
Frantz Co., Inc., manufacturers of 
magnetic separators, New York City. 


T. S. Knight, General Electric com- 
mercial vice president, has announced 
three appointments, in the New Eng- 
land District, effective as of January 1, 
1942. R. W. Adams became assistant 
district manager, New England Dis- 
trict; R. W. Herrick, manager of the 
Central Station Department, New Eng- 
land District; and D. E. Walch, man- 
ager of the Providence Office. 


The International Nickel Co. has 
appointed three new assistants to J. F. 
McNamara, “Monel Sales Manager. 
They are W. J. Calnan, H. D. Tietz, 
and E, A. Turner. H. E. Séarle, for- 
merly an assistant to Mr. McNamara 
as Manager, Engineering Sales, for the 
Monel Department, has been trans- 
ferred to the Nickel Sales Department 
under R. L. Suhl, Sales Manager. C. J. 
Bianowicz becomes head of the Chem- 
ical Section of Monel Sales to succeed 
E. A. Turner. 


G. J. Nicastro has recently been 
transferred to the New York District 
Sales Staff of Combustion Engineer- 
ing Co. He joined the company in 
1934 and has served in various capaci- 
ties in the Proposition and Controller’s 
Department. 


Ralph J. Lundrigan has joined the 
Cochrane Corporation, Philadelphia, to 
supervise the merchandising of the 
new Cochrane-Becker high-pressure 
condensate return system. 


The New York office of W. H. & 
L. D. Betz, Chemical Engineers and 
Consultants, is now under the direc- 
tion of V. W. Hooper. R. H. Hayman 
has been advanced to the position of 
Assistant District Manager of the Betz 
offices and laboratories in Chicago. 
A. B. Baner, a chemical engineer of 
long experience, has been assigned to 
the New England territory. Howard E. 
Jordan is replacing Mr. Baner in the 
North Jersey territory. R. C. Wardlow, 
chemical engineer, has been placed in 
charge of sales correspondence in the 
Philadelphia office. W. P. Woodward, 
chemical engineer, has recently been 
transferred from the Detroit, Michigan, 
territory to the Wichita, Kansas, ter- 
ritory. 


Recent personnel changes in and ad- 
ditions to the staff of D. W. Haering 
& Co., Chicago, IIl., include the pro- 
motion of H. C. Daggett, formerly 
eastern division manager, to the posi- 
tion of general sales manager; appoint- 
ment of Nat Bailey, formerly chief 
chemist of Waukegan Coke & Chem. 
Co., as research chemist in Chicago 
and addition of Tom Palen and Jarvis 
Johnson, chemists in the Chicago Serv- 
ice Laboratory: Dr. Dyer B. Lake has 
been placed in charge of the New York 
Service Laboratory; F. H. Wright has 
been promoted to manager of the Chi- 
cago Winchester Ave, Unit and O. R. 





Help Wanted 


GRADUATE mechanical engineers 
with several years’ experience engineer- 
ing and design, all mechanical phases 
steam electric stations. Write giving 
full particulars age, education, experi- 
ence, salary expected. Employment 
New York City. Box No. 1224, c/o 
Power Plant Engineering, 53 W. Jack- 
son Blvd., Chicago, III. 








YOUNG graduate mechanical engi- 
neers, one or two years out of college; 
good opportunity learn all phases engi- 
neering and design, steam power sta- 
tions, heat balances, etc. Write giving 
full particulars age, education, salary 
expected, previous experience, if any. 
Employment New York City. Box No. 
1225, c/o Power Plant Engineering, 53 
W. Jackson Blvd., Chicago, III. 





WANTED—Power Plant Operators 
for operating pressures of 700 pounds 
or over. Illinois location. Replies held 
confidential. Please type. Photograph 
desired. Address Box 1223, c/o Power 
Plant Engineering, 53 W. Jackson 
Blvd., Chicago, II. 








Opportunities 
Offered 


SALES ENGINEER FOR POWER 
PLANT EQUIPMENT. Preferably 
graduate chemical or mechanical engi- 
neer. Must have knowledge of chem- 
istry as applied to water conditioning. 
Travelling part of time, Minnesota and 
vicinity. Deferred classification in draft. 
Give complete particulars and salary 
desired in application. Address Box 
1226, c/o Power Plant Engineering, 53 
W. Jackson Blvd., Chicago, Ill. 








Buy With Confidence 


Manufacturers of boilers, stokers, tur- 
bines, engines, pumps, piping, belting, 
motors and other equipment, who con- 
tinue to advertise, must have products 
which have proved their worth by use- 
ful service. You can place full confi- 
dence in them and depend on them to 
deliver utmost value. 


If you read the advertisements of such 
concerns, which are found regularly in 
POWER PLANT ENGINEERING, 
and study their messages, you can be 
confident of buying trustworthy power 
plant machinery and equipment from 
these progressive advertisers. 
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HE Cochrane Deaerator at Philadel- 

phia Electric's Chester Station sup- 
plies “zero-oxygen” water to the high- 
pressure boilers for the new #5 and #6 
turbines. The 25-ft..high Deaerator stor- 
age tank is specially designed for vari- 
able pressure, operating in parallel with 
the existing constant pressure units. 
Variable water level in the Deaerator 
storage tank compensates for the 
changing Deaerator pressure and 
maintains proper head on the pumps 
supplying the high-pressure boilers 
through closed heaters and supplying 


Each of the 


STATION 


PHILADELPHIA 
ELECTRIC 
COMPANY 


Cochrane CARBITE Softeners 


(above) is equipped with a 3-inch single control 
valve. Note salt-storage and brine-measuring 
tanks in foreground. 


The Cochrane Steam Sample 
Degasifier (center) separates 
non-condensable gases from the 
boiler steam for further gaso- 
metric analysis. 


The specially designed Coch- 
rane Deaerator measures 8 ft. 
in diameter and can deliver 
1,310,000 lb. per hour of “zero- 
oxygen” water, Deaerator is 
shown in place during erection 
of station’s new addition. 


low-pressure boilers at the same time. 

Makeup to evaporators is supplied 
through a double-unit Cochrane 
CARBITE Zeolite Softener equipped 
with rotary-disc single control valves. 
Separate salt-storage and brine-measur- 
ing tanks are employed. Chester City 
water with 4 to 8 grains of hardness 
per gallon is treated by exchanging 
the hardness ions for sodium in the 
CARBITE beds. The two 5'%-ft.- 
diameter softening units are each 
capable of softening 65,000 gallons of 
8 grain water between regenerations. 


COCHRANE CORPORATION °¢ 3123 N. 17th ST. ¢ PHILADELPHIA, PA. 


CHICAGO, FEBRUARY, 1942 





UCTION, 
COcHRANE PROD EEEION 
DiREcTLY FOR DEFENSE 


Deaerators for 
U.S. Navy and U.S, 
Maritime Commis- 
sion Ships... by 
Cochrane Corpo- 
ration, long-time 
specialists in the 
conditioning of 
boiler feedwater. 
One of a growing list of power-plant 
equipments developed primarily for 
National Defense . . . 


SOFTENERS + DEAERATORS - FLOW METERS + STEAM SPECIALTIES 
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PirpewarenCH PETE 


SAYS: 


Here’s A Medium 
Priced Reducing 


Valve 


That Works! 


Single Seat and Disc, No Packing 
In This Husky STRONG Valve 


LIST PRICES 
Strong Type K 


Name Your Reduced Pressure 
From 0 to 85 Pounds ! 


Here’s the answer to ac- 
curate low-cost pressure re- 
duction! Strong’s Type “K” 
Reducing Valve, with its An- 
um-Metl seat, internal strain- 
er, and simple, self-contained 
mechanism is ideal for reduc- 
ing power steam to pressures 
you can use for heaters, cook- 
ers, driers, etc. 

Adjusting spring holds valve 
open until reduced pressure 
reaches point desired. Outlet 
pressure then raises dia- 
phragm against action of 
spring, closing valve, and 
completing cycle. 

Write about your pressure 
reducing problems or for Cat- 
alog 154-PE-11. 


LOOKI 
Anum-Mel!l seat 
and disc, guaran- 
teed a year! 
Internal strainer! 
Laminated bronze 
diaphragm! 














Strong Type “B” 
For inlet pressure to 125 
lbs., giving reduced pres- 
sure from 30 lbs. to 5 lbs. 

below atmosphere. 


The Strong, Carlisle & Hammond Co. 
1392 West Third St., Cleveland, O. 


STRONG 


STEAM 


pee clALTIeEs 








Borngesser placed in charge of the Wichita Service Labo- 
ratory; D, R. Walser has been promoted to Chicago district 
managership, C. E. Erb to Wichita, Kansas, district man- 
ager and E. H. Snyder to Houston, Tex., district manager. 
George Perry has been appointed west coast manager and 
P. A. Dobson is now in charge of Los Angeles, Cal., terri- 
tory and Joseph Paulson is in charge of Portland, Ore., and 
surrounding area; G. Knight-Smith has been placed in 
Dallas, Tex.; E. M. Lloyd in Baltimore, Md., Walter 
Beschenbossel in Minneapolis, Minn., and R. C. Rohrdanz, 
superintendent of Shelley Refining Co., has returned to 
active service for Haering in the Houston, Tex., territory; 
Frank W. Mrazek has been placed in charge of New Or- 
leans, La., and W. S. Nathan has been added to the Mil- 
waukee, Wis., staff; C. French and G. Conrow have been 
added to the Chicago Service Staff; W. F. Renner of Red 
Springs, N. C., has been placed in charge of North Carolina 
operations. 


M. E. Lord, manager of the Fort Wayne Works of the 
General Electric Co., announced that construction of a 
$25,000,000 factory at Fort Wayne, Ind., for the manufacture 
6 _ for airplanes was started on Decem- 

er 2. 

Expected to be finished by July 1, the building will be 
erected by Stone & Webster Engineering Corp. of Boston, 
Mass., as a Defense Plant Corp. project. It is to be one 
story high, 800 ft. long, 700 ft. wide, and have 560,000 sq. ft. 
of floor space. Approximately 4000 employes will be re- 
quired at peak production. A factory for similar work has 
recently been completed at Everett, Mass. 


Albert Bachofer, a 62-yr.-old machinist’s idea for doing 
his job 40 ‘per cent faster has earned him the largest award 
presented by Westinghouse for 2186 employe suggestions 
accepted in 1941 from employes at the East Pittsburgh 
Works. He has been awarded $750 for his time-saving sug- 
gestion. The number of accepted employe suggestions this 
year is 22 per cent ahead of last year, and the company has 
paid $15,998 in awards for these ideas, a 24 per cent increase 
of 1940. More than 84,000 suggestions have been submitted 
by employes since the introduction of the suggestion system 
in 1910. For each suggestion accepted by the committee 
of supervisors an award is given which is based on the first 
year’s net saving resulting from the suggestion. 


Obituaries 


Dr. Frank Conrad 


Dr. FRANK Conrap, assistant chief engineer of the Westing- 
house Company, and widely known as the father of commercial 
radio broadcasting, died, unexpectedly December 10 of a heart 
attack, at the age of 67, in Miami, Fla. Born in Pittsburgh, 
Dr. Conrad joined the company in 1890, after completing the 
seventh grade. Seven years later he had given the world his 
first important contribution, the round type electric meter now 
in general use. He became interested in the time signals sent 
out by the Naval radio station at Arlington and developed a 
crude radio receiving set from which he advanced to his own 
sending set. His experiments led to the establishment of station 
KDKA, the world’s pioneer broadcasting station. During the 
first world war he devised special airplane radio apparatus 
and improved existing hand grenade designs. Dr. Conrad 
obtained more than 200 patents in radio and electricity during 
his 51 yr. with the company and received many honorary de- 
grees and medals for his scientific achievement. 


A. B. Lawrence 


A. B. LawreENce, associated with the General Electric Co. 
for 41 yr. and active in the switchgear field since 1902, died 
December 8. He was 62. 

A native of Schenectady, N. Y., Mr. Lawrence was grad- 
uated from Union College in 1900, and immediately entered the 
G-E Test Course. In 1902 he was assigned to general office sales 
and proposals on switchhoards, and was appointed assistant 
manager of switchgear sales in 1907. Ten years later, he be- 
came assistant to the manager of the Company’s switchboard 
department, transferring to the old Baltimore Works in the 
same capacity in 1920. Following completion of the West Phil- 
adelphia Plant in 1929, he became section sales manager in the 
switchgear division of that plant. For the past 7 yr. he had 
been acting as supervisor of sales promotion and commercial 
engineering in the switchgear division at Philadelphia. ~ 
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Power failure problems were elimi- 
nated at The F. & M. Schaefer Brewing Com- 
pany’s Brooklyn plant when this new 6-cyl., 
600-hp De La Vergne diesel engine was recently 
installed alongside the steam turbine also shown. 
Thus the inherent dependability of diesels in the 
ultimate emergency is again exemplified. 


“Two necessary services will be 
performed by the diesel,” says Fred Ophuls, 
consultant and designer of the plant, ‘The first 
of these is to meet the demand for current for 
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lighting and operation of small motors over 
weekends; the second is the ability to continue 
the racking and bottling of the beer, should 
some emergency force the steam plant to shut 
down. Our experience with the engine seems to 
indicate that we have been able to fulfill these 
requirements with the unit we have installed.” 


Your best assurance for an unin- 
terrupted power supply is a De La Vergne diesel. 
Known throughout the country for their depend- 
able and economical operation, De La 
Vergne diesels are available in sizes from 
200 bhp to 1,500 bhp. Let De La Vergne 
engineers investigate your power problem. 





SALES 
SUBSIDIARY OF THE BALDWIN LOCOMOTIVE WORKS 








3 ee ee ee 











SPEEDY REPAIRS 


.-~alesson 
from the last war 





Throughout the last World War, enthusiastic 
plant engineers wrote us that they had made 
speedy, lasting repairs to plant equipment and 
structures with SMOOTH-ON No. 1, thereby 
avoiding lengthy repair jobs that would have 
otherwise required much valuable time. 


Profit by these experiences, and keep a can of 
SMOOTH-ON handy for the emergency that 
may arise at any time... perhaps just when a 
repair delay would hold up work on an impor- 
tant war order. 


With SMOOTH-ON, you will be prepared to 
stop leaks in pipe lines, seams and joints, seal 
cracks in casings of pumps, valves, and process 
equipment, and tighten loose parts of ma- 
chines and fixtures . . . without dismantling 
es and without using heat or special 
tools. 


FRE 


e] 

This useful manual, illustrated with 170 dia- 
grams, gives concise, simple suggestions that 
will save you time, labor and expense on repair 
and maintenance jobs all around the plant. A 
real necessity for every engineer, and will be 
sent you FREE if you fill in and return the 
coupon. 


40-Page Handbook 


explains how 


SMOOTH-ON 


SMOOTH-ON MFG. CO., Dept. 31 
570 Communipaw Ave., Jersey City, N. J. 


Please send SMOOTH-ON HANDBOOK 











Buy SMOOTH-ON 
in 7-0z., 1-lb., 5-Ib. 
cans or larger kegs 
from your supply 
house, or if neces- 


IN, used by repair 
men since 1895. Ob- 
tainable from your | 9 49 
dealer, or if neces- =" 
sary, from us. 


Doit with SMOOTH-ON 
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NEWS FROM 
THE FIELD 


George A. Bradley Retires at Lansing 


Georce A. Braptey, for over 20 yr. the Chief of Plants 
for the municipal power and water system of the City of 
Lansing, Mich., retired from active duty January 1, 1942, 
due to age and failing health. Mr. Bradley has an enviable 
record of service with the city, having assumed his position 
in 1921 soon after the city had acquired the holdings of the 
Michigan Power Co. During his period of service he has 
been instrumental in the construction and operation of Moores 
Park Station “and Ottawa Street Station, as well as extensive 
modernization and enlargement of the water production facil- 
ities of the municipal system: Prior to his employment by 
the city he held a responsible position with the Allis-Chalmers 
Mfg. Co., installing large machinery throughout the United 
States. He expects to continue to make his home in Lansing. 

George A. Abbott, who succeeds Mr. Bradley as Chief of 
Plants, has been in the employ of the City of Lansing since 
1923. Graduating as a Mechanical Engineer from the Mich- 
igan State College in 1928, he has had wide experience in both 
Station Operating Department and the Mechanical Engineer- 
ing Department of the municipal system. Since the comple- 
tion of Ottawa Street Station he has held the position of 
Plant Engineer in charge of that station. 


Boston Edison Promotions 


At A MEETING of the directors of the Boston Edison Co. 
recently, presided over by President James V. Toner for the 
first time since his election, Dec. 5, to succeed the late Frank 
D. Comerford, the promotion of a number of officers of the 
company was made. 

Vice-President Robert E. Dillon was elected a director to 
fill the vacancy caused by Mr. Comerford’s death. Edward ). 
Hyland of Cambridge, a graduate of Boston University and 
Edison comptroller since 1938, was elected treasurer. Alfred 
C. McMenimen and John T. Ward were elected new vice- 
presidents. 

The functions of the company’s vice-presidents were des- 
ignated as follows: Leavitt L. Edgar, merchandise sales and 
promotion; Mr. Dillon, production, distribution and engineer- 
ing; Thomas H. Carens, public relations; Mr. McMenimen, 
taxes, reports and general accounting; Mr. Ward, power sales 
and technical research. 


New Union Electric Officers 


J. Westey McAree, St. Louis attorney and former circuit 
judge, was elected president of the Union Electric Co., St. 
Louis, Mo., in December. Dr. William McClellan, former 
president, was elected Chairman of the Board and thus will 
remain active in the affairs of the company. Dr. McClellan 
went to Union Electric in 1939 from the presidency of the 
Potomac Electric Power Co. in Washington, D. C. 

Mr. McAfee was born in Oklahoma City in 1902, gradu- 
ated from the University of Missouri School of Law in 1926 
and immediately settled in St. Louis. He was elected circuit 
judge in 1934 and resigned in 1936. 

Ralph E. Moody, with a background of 25 yr. experience 
as an operating executive in Wisconsin utility companies, a 
former vice president of the North American Co. and a direc- 
tor of Union Electric since 1941, was elected Vice President 
in Charge of Operations. He was born in Milwaukee in 1890, 
graduated from the University of Wisconsin in 1913, and 
started work for the predecessor of the present Wisconsin 
Electric Power Co. (Milwaukee) immediately upon gradu- 
ating. 


New S.A.E. Officers 


A. W. Herrineton, noted designer of military and civilian 
motor vehicles, was elected president of the Society of Auto- 
motive Engineers for 1942, it was announced at the Society's 
Annual Meeting at the Book-Cadillac Hotel in Detroit, Jan. 14. 
Mr. Herrington is president of the Marmon-Herrington Co., 
Inc., of Indianapolis, Ind. Mr. Herrington joined the SAE at 
the end of World War I, in which he served with distinction 
and rose from enlisted man to Captain of motor transport. 
More than half of the 20 members of the Society Council 
elected to serve under Mr. Herrington during this war year 
were in active service during World War I. 
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INCREASE BOILER 
EFFICIENCY 


CLEAN TUBES Inside and Out? 


Vo" SCALE CAN CAUSE 1096 EVAPORATION LOSS 


That's important, since today there is such an urgent need for maximum power 


output. Boilers are being put to severe tests. Tubes and boilers are hard to CLEANERS FOR 
replace. One answer to these problems is Airetool Tube Cleaning equipment. SMALL TUBES 


FASTER SCALE REMOVAL is made possible by the unusually powerful motor , 
in Airetool Tube Cleaners. Airetool Motors start under heavy loads and can be Airetool Tube ee 7 
loaded down to 50 RPM without stalling. Cutter head combinations can be used also made to — ight or 
that will speed up any cleaning job. Tests will prove this to your satisfaction. heavy scale in straight or bent 


PARTS LAST LONGER because they are made of high grade alloy steel care- small tubes such as are found 
fully heat treated. They are closely inspected and tested. Internal parts are in superheaters, condensers, air 
ground to a slip fit so they can be reassembled without special tools. coolers and air preheaters. 


INSIDE AND OUT, tubes can be cleaned with Airetool Tube Cleaners. Of the They clean thoroughly without 
two cleaners illustrated above, one has a swing arm type head for cleaning in- damaging the tubes. Heads 
rn = = - : — re Me cracking scale off the — of are available for all scale or 
e tubes. Cutter Head shown at left is the expansion type for curved tubes. itions. These are 

It has the Airetool self feeding feature and renewable pin plates. Brush and drill pn oo “ asi 4 
heads are also available. Heads are made for ee 


every scale condition. Airetool Tube Cleaners SEND FOR FREE J 


are made in all sizes from !/,” I.D. to 20” I.D. 


for bent or straight tubes. BULLETIN PP-14e 


Complete descriptions in our free Bulletin PP-14. 


Airetool Mfg. Co. 
Springfield, Ohio 
Please send Bulletin PP-14 


NAME 





MANUFACTURING CO. 
SPRINGFIELD, OHIO 
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AND WE CAN'T 


AFFORD TO 


SHUT DOWN 
OUR LINES 


Whether you are 
working on defense 
contracts or regular 
production, you can- 
not afford costly shut- 
downs in your serv- 
ice lines. 


Install ADSCO Pis- 
ton-Ring Expansion 
Joints—the slip type 
joints that can be un- 
packed and repacked 
under full operating 
conditions without in- 
terruption to service. 


Get all the facts about 
this modern expan- 
sion joint that’s al- 
ways on the job... 
write for bulletin 


35-15E. 


AMERICAN DISTRICT STEAM COMPANY NORTH TONAWANDA, 


Making "UP-TO-DATE" Steam Line Equipment for Over 60 Years. 


DSC 
Can Be Packed 


THEN INSTALL 
ADSCO PISTON 
RING JOINTS 








ADSCO PISTON-RING 
EXPANSION JOINT 
for steam, hot water, 

oil or gas lines 


Piston rings in internal 
guide hold line pressure 
during unpacking and re- 
packing operations. 

Fully guided by internal 
and external guide. 
Available in single or double 
joints for high pressures and 
high temperatures; flanged 
or beveled ends. 








PISTON 
RING 
JOINTS 


Under Pressure 





Midwest Power Conference 


On Aprit 9-10 the next annual meeting of the Midwest 
Power Conference will be held at the Palmer House in Chi- 
cago. This conference is sponsored by the Illinois Institute 
of Technology with the cooperation of the nine other mid- 
western universities and colleges and the local sections of the 
Founder and other engineering societies. 

Cognizant of the fact that the need in the present war effort 
is power, and even more power, the directorate of the Con- 
ference is doing its utmost to provide a program for this 
annual meeting which will not only uphold the tradition of 
the Conference but will also provide a stimulus in the present 
emergency. a . 

Sessions will be held on: electric power transmission; in- 
dustrial power plants; hydro power; fuels and combustion; 
Diesel power; and central station practice. The latter is 
sponsored by the Chicago Section of the A. S. M. E. and all 
arrangements for it are being made by the section’s chairman 
of its Power and Fuels Div., J. R. Michel. 

In addition to these sessions, the Conference program will 
include two joint luncheons, one with the Chicago Section of 
the A. S. M. E. and the other with the Chicago Section of 
the A. I. E. E. A high light of the Conference will be its 
All-Engineers Dinner on the evening of April 9. 

The Conference will be opened by President H. T. Heald 
of Illinois Tech and Dr. A. A. Potter, Dean of Engineering 
of Purdue. 

The preliminary program will be distributed toward the 
latter part of February and may be obtained from either 
Stanton E. Winston, Conference Director, or Charles A. Nash., 
a Secretary, Illinois Institute of Technology, Chi- 
cago, Ill. 


New Engineering 
Books 


In our review (p. 152, December 1941) of the Seventh 
Edition of The Standard Handbook for Electrical Engineers, 
published by the McGraw Hill Book Co., 330 West 42nd St., 
New York, N. Y., the price was erroneously listed as $5.00. 
The price of this book, actually, is $8.00. 


Metallurgy and Piping—1940. Published as Bulletin 
No. 1-6, December, 1941, by the Edison Electric Institute, 
420 Lexington Ave., New York, N. Y. Size 8% by 11 in, 
35 pp. Price: $.70 to members; $1.75 to U.S.A. non-mem- 
bers; $1.85 foreign. 


This bulletin, edited from a report of the Metallurgical 
and Piping Subcommittee of the Prime Movers Committee, 
contains operating member and manufacturing company 
statements on: collecting data on creep in pipe and super- 
heater tubing; station piping in high temperature service; 
large capacity reducing valves; and, high temperature bolt- 
ing materials. 

It is in three main sections. The first with recommenda- 
tions for proper supervision of materials in high temperature 
service, the second a review of piping developments, the 
third dealing with bolting practice for high pressure-high 
temperature joints particularly on turbines. 


1941 Supplement to A.S.T.M. Standards. Published by 
the American Society for Testing Materials, 260 So. Broad 
St., Philadelphia, Pa. Size 6 by 9 in., cloth bound; in three 
parts; Part I, 595 pp.; Part II, 426 pp.; Part III, 639 pp. 
Price $3 for any one volume; $5 for any two; $7 for all 
three parts. Half leather binding $1 per volume extra. 

In accordance with the practice adopted 2 yr. ago the 
Book of Standards is published triennially, with:supplements 
issued in the intervening two years. The above supplements, 
published in December, 1941, cover all changes and additions 
made during the past year and include in their latest forms 
some 370 specifications, tests or definitions. 

Part I on metals includes 42 specifications on ferrous, 
and 82 on non-ferrous metals and alloys; and two general 
testing methods (chemical and spectrochemical analysis of 
metals). Part II includes 125 specifications and tests cover- 
ing non-metallic material for construction purposes such as 
cement, refractories, concrete, etc. Part III covers non- 
metallic materials such as coal, coke, petroleum products, 
plastics, electrical insulation, paper, rubber, etc. Each vol- 
ume also includes correction stickers for affixing to previous 
books indicating late changes. 
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Send for 
Illustrated Bulletin 


Our bulletin, No. 303, con- 
tains complete details, charts and 
illustrations of Graver Hot Proc- 
ess Water Softeners. We shall 
be glad to mail you a copy on 
request. Write today. 





CLARIFIERS 
WATER CONDITIONERS 
CHEMICAL PROCESS EQUIPMENT 
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Because the Graver Hot Process Water Softener com- 
bines two distinct principles of water softening — Chemical 
Reaction and Thermal Action—the removal of scale forming 
solids is completed with exceptional rapidity. By chemical 
reaction the injurious elements and compounds are precipi- 
tated in such a way that they are quickly removed by sedi- 
mentation and filtration. Thermal action hastens this chemical 
reaction causing quicker settling of precipitate and reducing 
the solubility of certain chemical salts. 


Thus, AFTER-REACTION is prevented and deposition of scale 
forming compounds in pipe lines, feed water heaters, and 
boilers is avoided. 


Graver Hot Process Water Softeners are the result of more 
than 30 years of experience in the design and manufacture 
of water conditioning equipment of all types. Whatever your 
water conditioning problem may be, it will pay you to consult 
Graver. Send us a sample of the water you are using. We 
will make a thorough analysis and submit unbiased recom- 
mendations without obligation. 


Get the facts. Write Graver—Today. 


GRAVER TANK & MFG. CO.[NC. 
7 PnasI7 Tod Avene | 


NEW Y cr 


EAST CHICAGO. IND 





A Service for Engineers who want 
“THE RIGHT VALVE FOR THE JOB!” 


IGHT now many engineers are faced with a 
problem. To get the kind of performance they 
want involves SPECIAL design and construction 
in the equipment going into power, process and 
heating jobs; but to get quick delivery and reason- 
able costs, wisdom dictates use of STANDARD 
items wherever possible. 

It is in such situations that DAVIS can imme- 
diately come to your assistance with what is be- 
lieved to be the broadest line of automatic valve 
specialties in existence today. Features which you 
might consider “special” are often found to be 
standard with DAVIS, making unnecessary a long 
wait for special equipment to be designed and built. 
For your own protection, always make it a habit to 
check with Davis on any automatic valve need! 


Do you Aaue the Latest DAVIS Bulletins ? 


DAVIS REGULATOR CO. 
2508 S. Washtenaw Ave., Chicago 
Without obligating me, please MAIL literature describing: 


(0 Pressure Regulators and [ Solenoid Valves for Indus- 


ees BB EB SBS SSS SSS SSS SSS SST SSS SS SPSS SSS eS See 


Pump Governors (including 
service and capacity charts). 
(] Pressure Relief, Back Pres- 
sure, and Exhaust Relief Valves. 
(1 Liquid Level Controllers for 
closed tanks. 

[1 Lever and Float Operated 
Valves. 
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trial service. 

[7 Stop and Check, Non-Return 
and Balanced Check Valves. 
M1 Strainers. 

{1A specific problem is out- 
lined on the attached sheet. We 
would appreciate your recom- 
mendations, 


a 





Index to A.S.T.M. Standards, 1941. This 173 p., 6 by 9 
in. paper bound index is furnished without charge upon 
written request to the American Society for Testing Materi- 
als, 260 So. Broad St., Philadelphia, Pa. The index covers 
the Book of Standards as well as the 1940 and 1941 Supple- 
ments (see above) and lists some 1043 specifications. The 
index is alphabetical by key words and also in the numerical 
sequence of the serial designations. 


Tests of Cylindrical Shells. By Wilbur M. Wilson and 
Emery D. Olson. Published as Bulletin 331 by the Engi- 
neering Experiment Station, University of Illinois, Urbana, 
Ill. Size 6 by 9 in., 129 pp., paper bound. Price $1. (A lim- 
ited number of free copies available.) 

This is the result of an experimental investigation of thin 
walled steel cylinders when used as columns. Cylinders, 
ranging from 4 in. seamless steel tubing to 30 in. diam. 
fabricated sections, were tested under axial, transverse and 
a loads, and the several types of failure studied in 

etail. 


Heat Transfer to Clouds of Falling Particles. By H. 
Fraser Johnstone, Robert L. Pigford and John H. Chapin. 
Published as Bulletin 330 by the Engineering Experiment 
Station, University of Illinois, Urbana, Ill. Size 6 by 9 in, 
55 pp., paper bound. Price 65 ct. (A limited number of 
copies available for free distribution.) 

While this sounds like an abstract or highly theoretical 
investigation, it is as a matter of fact a very practical one 
undertaken primarily to facilitate the design of a flash 
calciner for the decomposition of zinc sulphite, the product 
of recovery of sulphur dioxide from waste gases. 

Because of the high rate of heat transfer to clouds of 
solid particles suspended in high temperature gases, the 
principle has many practical applications including: briquet- 
ting of blast furnace dust; smelting of copper and zinc ores; 
production of soluble phosphates; decomposition of sodium 
bicarbonate; and dehydration of clays, minerals, etc. 


Subcontracting For Defense. This is a special report 
issued by the Metropolitan Life Insurance Co. and may be 
obtained by business executives who request it on business 
stationery from the company’s Policyholders Service 


’ Bureau, 1 Madison Ave., New York City. 


The report, a study prepared in the interest of stabilizing 
employment should be of interest to every manufacturer at 
present handling war work and more than welcome to 
manufacturers who want to obtain contracts. It presents 
an outline of the methods of meeting the problems of both 
primary contracting and subcontracting based on the prac- 
tices of 28 companies including concerns that have been 
outstandingly successful in each field. 

It includes sections on obtaining prime contracts for 
various types of supplies and equipment required bythe 
Government; describes sources of information on govern- 
mental requirements and on procurement setup and pro- 
cedure; discusses the administration of and responsibility 
for subcontracting in the prime contractor’s organization, 
and steps commonly followed in selecting and scheduling 
work to be farmed out; shows a variety of sources which 
primary contractors use to locate and contact subcon- 
pee yee and methods adopted for appraising their facilities 
and skill. 


Electrical Carbonization of Coal. This is an 8% by 11 
in., 24 p. paper bound, planographed booklet compiled by 
H. Stevens, 32 Ehrman Ave., Cincinnati, O., and a limited 
number is available for free distribution. It consists entirely 
of a bibliography of literature on the subject from 1900 to 
1940. The potential importance of the subject is well shown 
by a statement of Sir Harold Hartley of England: “The 
carbonization of raw coal and the use of electricity in some 
coordinated scheme, designed to secure the maximum advan- 
tages from both, would help to solve the problem of smoke- 
less cities, and would provide the cheap energy required in 
the home of the future.” The address from which this is 
quoted, “World Heat and Power Requirements and Their 
eo was published in The Engineer, October 


Annual Municipal Conference. Report of the 18th Annual 
Meeting of the American Municipal Association, Headquar- 
ters No. 1313 East 16th Street, Chicago, Ill. Published as 
Series A. M. Report 24; 8% by 11 in.; paper bound; mimeo- 
graphed; 154 pp. Price $1.50. 

The complete text of 22 addresses delivered at the asso- 
ciation conference held in Chicago on October 23 to 25, 1941. 


POWER PLANT ENGINEERING 





S NAVCO ; 
ee pressure Piping 


N the past several years 14 of the Nation's largest and most modern Power Plants have been 
equipped with Naveo Piping. In most of these installations (like the one shown above, which is 
under operating temperature of 835° F) carbonmoly Pipe was used. 
The results obtained and the manner in which these contracts were handled have firmly established’ 
for Navco an enviable reputation in the field of High Pressure-High Temperature Piping. 
If you are planning to erect a new plant or make extensions to an existing one, Naveo Engineers will 
be glad to consult with you on any Pipe work which may be required. 


NATIONAL VALVE & MFG. CO,, PITTSBURGH, PA, 


ATLANTA @ BUFFALO @ CLEVELAND @ CHICAG @ NEW YORK @ PHILADELPHIA 
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These cover all phases of municipal government activities; 
current problems of taxation; and municipal, state and 
national relationships, with particular emphasis on defense 
activities, civil defense programs, etc. The speaker lists 
included such national figures as Floyd B. Odlum and 
Maury Maverick of OPM, Donald M. Nelson of SBAB, 
Paul V. McNutt of FSA and Congressman F. C. Osmers, 
member of the House Committee Investigating National 
Defense Migration. 


Thermodynamics of Boiler Feeding. By Igor J. Karassik. 
Published by the Hydraulic Institute, 90 West St., New 
York, N. Y. Size 8% by 11 in.; paper bound; 39 pp. Price 
50 cents. 

This is a comprehensive treatise of boiler feeding and 
its place in the feed cycle of modern plants, the power and 
mechanical problems in relation to temperatures, and a 
theoretical analysis of boiler feed pump thermodynamic 
efficiency for both turbine and motor drive. From the prac- 
tical side, the discussion of temperature rise in the pumps, 
the minimum suction head as affected by feedwater tem- 
perature, permissible minimum capacities and bypass 
arrangements and disposal is complete and detailed. By- 
passing is necessary at low flows to protect the pump against 
dangerous temperatures. Control of this bypass and its 
disposal has not been standardized and the author covers 
the several methods in use and gives the advantages and 
disadvantages of each. 


Electronic Level Control. Photoswitch level controls 
are described in Pamphlet 1100. These controls make use of 
a series of rugged electronic relays for level control of 
liquids and powders. Types are available to provide single 
level indication and control, on and off pump control at two 
levels, boiler feedwater control and tank condensate signals. 
Photoswitch Incorporated, Cambridge, Mass. 


Metals. Fatigue of Metals is the title of a 45-pp. booklet 
giving facts for the designing engineer on the behavior of 
metals. The material is quite technical and is chiefly in- 
tended for the designing engineer in the study of the 
conditions which limit the stress in metals by fatigue. It con- 


tains many useful and interesting charts and graphs and has 
an excellent bibliography at the end. The Nitralloy Cor- 
poration. 


Distribution. Plant Distribution Systems, is the title of 
a 77-pp. book describing everything from substations and 
switchgear to small auxiliary equipment used in distribution 
systems. It is most comprehensive and is divided into four 
parts as follows: 1. Radial Systems. 2. Banked Transformer 
Systems. 3. Plant Network Systems, and 4. Associated 
Electrical Apparatus. Westinghouse Electric and Mfg. Co. 


Code for Measurement of Water. Published by Hydraulic 
Institute, 90 West Street, New York, N. Y. 1941. Price 
$1.00. 


This code for the measurement of water using standard 
ISA orifices with free discharge was prepared by the Stand- 
ards Committee of the Hydraulic Institute’s Standards Com- 
mittee of its Deep Well Turbine Pump Section, assisted by 
the Engineering Dept. of the University of California. 
It was prepared for all manufacturers of deep well turbine 
pumps as a guide for the measurement of capacity in the 
field, in testing deep well turbines when higher precision 
capacity measuring equipment is not available. It consists 
of three sections, the first outlining the application of the 
meter; the second giving construction specifications and the 
third part giving chante. tables, etc. 


Neutralizing Transformers. Engineering Report No. 44. 
Presented by a joint subcommittee on Development. and 
Research. Edison Electric Institute and Bell Telephone 
System. Edison Electric Institute, 420 Lexington Ave., 
New York. 1941. 16 pp., 8% by 11 in. paper covered booklet. 
Price 30 cents to E.E.I. members and their employes. 
75 cents to non-members in U. S. A. 

This report describes two types of neutralizing trans- 
formers, one called the “power station” neutralizing trans- 
former, developed for use on communication circuits; the 
other called the “toll line” neutralizing transformer, intended 
for reducing the effects of low frequency induction on open 
wire lines. Data are given whereby the effectiveness of 
these transformers can be determined. 











The Murray Type “A” Boiler pictured above has 
an improved type of straight tubes, level drum 
construction. 


This Murray design provides for perfectly bal- 
anced circulation and a mechanical flexibility 








for carrying great overloads without stress or 
strain. 


Murray Type “A” Boilers are built with one, two 
or three drums, depending on the horsepower re- 
quired. Write for descriptive bulletin. 


MURRAY IRON WORKS COMPANY, burtincton, iowa 
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SOME TYPICAL MECHANICAL PROPERTIES 





With the Nation at war, suppliesof Monel, 
Nickel and Nickel Alloys are needed for 
our armed forces. Although all efforts 


INCO ALLOY 


Tensile 
Strength 
1000 psi. 


CONDITION 


Yield 
Strength 
0.2% Offset 
1000 psi. 


Elongation 
in 2 in. 
per cent 


Hardness 
Brinell 
3000 kg. 


Toughness 
Standard 
Izod-ft.-lbs. 





must now be aimed toward victory, The 
International Nickel Company will con- 
tinue to report developments for the in- 
formation of metal users who are con- 
cerned with the war efforts of today and 
the peace-time progress of the future. 


“Z” NICKEL.... 
“R” MONEL 
“Ss” MONEL..... 





. | Cold-drawn, heat-treated... 


Cold-drawn, as drawn 
Cold-drawn, heat-treated... 
Cold-drawn, as drawn 


85-125 
140-170 
95-150 
140-170 
160-190 
80-115 
110-145 


‘Cold-drawn, heat-treated.... 
Cold-drawn, as drawn 
Castings as cast. 








Cold-drawn, as drawn 65-115 


60-120 
100-130 
70-125 
100-130 
120-150 
50-100 
80-115 
40-90 





35-15 
30-15 
30-15 
30-15 


160-250 
260-320 
180-290 
260-320 
300-380 
150-230 
275-350 
125-230 


115-75 
26* 
100-70 
25 
99 
9-3 
120 

















*Specimen completely fractured. 


INCO NICKEL ALLOYS 


MONEL - “K’’ MONEL - “’S” MONEL - “R’’ MONEL - “KR” MONEL - INCONEL - NICKEL - “Z” NICKEL 
Sheet... Strip...Rod...Tubing...Wire... Castings 
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Power Plant 
Construction News 


Ala., Gorgas—Alabama Power Co., 
Birmingham, Ala., is completing plans 
and will take bids soon for new addi- 
tion to No. 2 steam-electric generating 
station at Gorgas. Project will be car- 
ried out as part of 1942 expansion and 
improvement program, with installation 
to include a 60,000-kw. turbine-gener- 


ator unit, high-pressure boilers, and‘ 


accessory equipment. Cost reported 


about $4,000,000. 


Ark., Camden—Arkansas-Louisiana 
Electric Co-operative, Inc., R. I. Da- 
vis, Natchitoches, La., president, re- 
cently organized, plans new steam-elec- 
tric generating station on Ouachita 
River, near Camden, where site has 
been secured, It will have an initial 
capacity of about 45,000-kw., and is 
estimated to cost close to $4,500,000, 
with transmission lines and other oper- 
ating facilities. Project will be carried 
out in cooperation with Rural Electric 
Administration, Washington, D. C., 
which will provide financing. 

Ark., Malvern—Aluminum Co. of 
America, Inc. Gulf Building, Pitts- 
burgh, Pa., plans steam-electric gener- 
ating plant, with capacity of about 
120,000-kw., at new aluminum reduc- 


tion plant at Lake Catherine, near Mal- 
vern, for production for Government. 
Entire project will cost about $33,000,- 
000, including aluminum mill, beauxite 
ore mining plant and other structures. 
Fund in amount noted will be furnished 
by Defense Plant Corporation, Wash- 
ington, D. C., a Federal agency. 

Conn., Waterbury—Board of Trus- 
tees, Waterbury Hospital, Robbins 
Street, plans new power station and 
mechanical-laundry at institution. Cost 
estimated close to $175,000, including 
equipment. Bids are scheduled to be 
asked at early date: Coolidge, Shepley, 
Bulfinch & Abbott, 1 Court Street, 
Boston, Mass., are architects; Hollis 
French, 210 South Street, Boston, is 
consulting engineer. 

Fla., Dunedin—Citrus Concentrates, 
Inc., B. C. Skinner, president, plans 
installation of electric power equip- 
ment in new citrus fruit concentrating 
plant, comprising several one and 
multi-story units, designed for large 
capacity. Cost reported over $1,000,000. 
Proposed to begin work at once. 

Ill, Forest Park—American Can 
Co., 230 Park Avenue, New York, 
N. Y., plans installation of electric 


power equipment in new plant at 7400 
West Roosevelt Road, Forest Park. It 
will comprise a large group of build- 
ings. Cost estimated close to $10,000,- 
000, and fund in that amount will be 
furnished by Defense Plant Corpora- 
tion, Washington, D. C., a Federal 
agency for project. Plant will be oper- 
ated in name of American Corporation, 
a subsidiary interest. 


Nev., Las Vegas—M. A. Hanna & 
Co., Leader Building, Cleveland, Ohio, 
producer of coal, iron and other ores, 
metals, etc., plans installation of elec- 
tric power equipment in new man- 
ganese ore concentrating mill in vicin- 
ity of manganese mining properties, 
near Las Vegas. It will comprise sev- 
eral large production units with rated 
output of about 100,000 tons per an- 
num. A power plant will be built. En- 
tire project will cost about $4,500,000 
and fund in that amount will be fur- 
nished by Defense Plant Corporation, 
Washington, D. C., a Federal agency, 
with Metals Reserve Co., Washington, 
another Government agency, to acquire 
complete mill production. Project will 
be carried out in name of Manyanese 
Ore Co., a subsidiary of Hanna Co. 


Md., Crisfield—Town Council has 
plans under way for new municipal 
power plant. Cost estimated about 
$500, 000, with turbine-generator, boil- 
ers and accessory equipment. Applica- 
tion has been made to State Public 
Service Commission for permission to 
arrange bond issue in amount noted. 
Perring & Remington, 10 West Chase 
Street, Baltimore, Md., are consulting 
engineers. 





NOW... 


I M .= IS THE ESSENCE!!! 


USE PRE-FABRICATED INSULATED PIPE UNITS. 


@ Ric-wiL has applied production-line manufacturing methods to 
turning out correctly designed, factory pre-fabricated under- 
ground steam conduit systems ready for installation. These 
units save most of the field assembly time required by other 
types of conduit, and they assure minimum and predetermined 
costs on the job. They eliminate construction bottlenecks, 


turmoil, and headaches. 


Over half a million feet sold for government defense work 
alone. All parts are standardized and precision-made in the 
factory, including expansion fittings and all necessary acces- 
sories. Units are completely finished in the shop—nothing else 
to buy! Any type insulation. For ACTION—get in touch with 
your nearest Ric-wiL representative. Write for latest bulletins. 


THE RIc-wiL Co 
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Mass., West Roxbury — Construc- 
tion Service, Veterans’ Administration, 
Washington, D. C., will receive bids 
until Feb. 24 for boiler house and main 
hospital building, with auxiliary struc- 
tures, at West Roxbury, including boil- 
ers and boiler plant equipment, radial 
brick stack, etc.; also for refrigerating 
plant and equipment, and air-condition- 
ing plant and equipment (Project 
1969). 


Mich., Detroit—Detroit Edison Co., 
2000 Second Avenue, has plans under 
way for new steam-electric generating 
station at foot of Orleans Street, front- 
ing on Detroit River, to be equipped 
for initial capacity of 75,000-kw. Tur- 
bine-generator of rating noted will be 
furnished by General Electric Co., 
Schenectady, N. Y., with contracts for 
other equipment to be awarded soon. 
Proposed to begin work late next fall. 
Cost is reported over $4,000,000, with 
transmission line extensions, 


Minn., Benson—Western Minnesota 
Electric Co-operative Association, Ben- 
son, plans series of three or more 
steam-electric generating plants for 
power supply for rural electric systems 
in several counties of State. An initial 
fund of about $1,500,000 has been se- 
cured through Federal aid for project. 
General Engineering Corporation, 2944 
Cedar Avenue, Minneapolis, Minn., is 
consulting engineer. 


Minn., Rochester—Rochester Dairy 
Co., Rochester, plans installation of 
electric power equipment in proposed 
two and three-story milk dehydrating 
plant on local site. A boiler house will 


be built. Entire project will cost about 
$100,000. Max O. Buetow, 1931 Uni- 
versity Avenue, St. Paul, Minn., is ar- 
chitect. 

N. J.; Perth Amboy—Harris Struc- 
tural Steel Co., New Market, N. J., 
plans installation of electric power 
equipment in new shipyard in Maurer 
district, Perth Amboy, where tract of 
about 42 acres of waterfront property 
has been acquired. New plant will be 
used for production of vessels for Gov- 
ernment. Work will begin soon. Cost 
reported about $200,000. 


N. M., Albuquerque—Board of Re- 
gents, University of New Mexico, 
plans call for bids in near future for 
pumping machinery, pressure storage 
tank and auxiliary equipment for in- 
creased water supply: at institution. 


Cost about $40,000. - 


N. Y., New York—Department of 
Hospitals, 125 Worth Street, has pre- 
liminary plans under consideration for 
extensions and improvements in power 
house at Fordham Hospital, Bronx, 
with additional equipment installation 
for increased capacity. Cost reported 
in excess of $400,000. 

N. Y., Tonawanda—Exolon Co., 
Blasdell, N. Y., manufacturer of abra- 
sive products, magnetic separators, etc., 
plans installation of electric power 
equipment in new plant at Tonawanda, 
where tract of about 35 acres of land 
has been acquired on East Niagara 
Street, with frontage on Barge Canal. 
Main unit will be about 300x400 ft. 
Entire project will cost close to 
$500,000. William A. Harty is presi- 
dent. 


N. C., Southport — Electric Light 
Department has plans maturing for ex- 
tensions and improvements in munici- 
pal power plant, with installation of 
equipment for increased output. Cost 
estimated about $91,100. 

N. C., Tarboro— City Council is 
considering extensions and improve- 
ments in municipal power plant, includ- 
ing installation of additional equipment 
for increased capacity. Cost reported 
about $210,000. It is proposed to ar- 
range bond issue in that amount. 

Ohio, Cleveland — Harris Division 
of Harris-Seybold-Potter Co., 4510 
East Seventy-first Street, manufac- 
turer of offset and gravure presses, 
parts, etc., plans installation of electric 
power equipment in new one-story 
addition, about 35x325 ft. Cost reported 
close to $175,000. Proposed to begin 
work soon. Walter H. Smith, 2400 Lee 
Road, is architect. 

Pa., Philadelphia—SKF Industries, 
Inc., Front Street and Erie Avenue, 
manufacturer of ball bearings, etc., 
plans installation of electric power 
equipment in new one-story addition, 
about 145x295 ft. Cost over $200,000. 

Texas, Borger—Panhandle Power 
& Light Co., Main Street, has work 
under way on expansion in local steam- 
electric generating station, for addi- 
tional capacity in steam division. In- 
stallation will include new boiler unit, 
with rating of 150,000 Ib. of steam per 
hour, and auxiliary equipment. Con- 
tract for boiler has been let to Combus- 
tion Engineering Co., New York, N.Y., 
and awards for other required equip- 
ment will be made at once. 
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PITTSBURGH COAL COMPANY 


General Offices: Oliver Building., PITTSBURGH, PA. 


Cleveland, Ohio 
New York City 


Sault Ste. Marie, Mich. 
Philadelphia, Pa. 


Buffalo, N. Y. 
Youngstown, Ohio 


Utica, N. Y. 


PITTSBURGH COAL CO., LTD., London, Ont.; Hamilton. Ont.; Toronto, Ont.; Windsor, Ont. 
PITTSBURGH COAL COMPANY of Wisconsin, Duluth, Superior, Minneapolis, St. Paul 
MILWAUKEE-WESTERN FUEL COMPANY, Milwaukee. Wisconsin 
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AIR ‘COMPRESSORS 
De Laval Steam Turbine Co. 
Fuller Company 
Worthington Pump & Machy. 


Corp. 
AIR PREHEATERS 
Air Preheater Corp. 
Babcock & Wilcox ow. The 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation” 
Green Fuel Economizer Co. 
AIR WASHERS 
American Blower Corp. 
ANTI-CORROSIVE COATINGS 
Dampney Co. of Amer. 
Haering & Co., Inc., D. W. 
ANTI-FRICTION METAL 
Magnolia Metal Co. 
re aa BOILER & COMBUS. 


Carborundum Co., The 
BAFFLES, BOILER 

Engineer Co., The 
BEARING METAL 

Magnolia Metal Co. 
BELTING, SILENT CHAIN 

Morse Chain Co. 
BLOWERS, FAN AND 
FURNACE 

American Coal Burner Co. 

De Laval Steam Turbine Co. 

Green Fuel Economizer Co. 
BLOWERS, TURBINE 

Elliott Company 

Terry Steam Turbine Co., The 
BOILER BLOW-DOWN 
SYSTEMS 

Cochrane Corporation 

Elgin Softener Corp. 

Henszey Company 

National Aluminate Corp. 
BOILER COMPOUNDS 

Bird-Archer Co., The 

Buromin Co., The 

Dearborn oe Company 

Haering & Co., Inc., D al 
BOILER FEED WATE 
PURIFYING APPARATUS 

Cochrane Corp. 

Elgin Softener Corp. 

Graver Tank & Mfg. Co., Inc. 

Permutit Co., The 
BOILER SETTINGS 

Carborundum Co., The 

Engineer Co., The 


BOILER & TURBINE 
COATINGS 
Dampney Co. of Amer. 
BOILER TUBES 
Babcock & Wilcox Tube Co. 
Globe Steel Tubes Co. 
BOILER WALL COATING 
Huyette Co., Inc., The Paul B. 
BOILER WATER TREAT- 


MENT 

Bird-Archer Co., The 

Buromin Company, The 

Cochrane Corp. 

Dearborn Chemical Company 

Elgin Softener Corp. 

Graver Tank & Mfg. Co., Inc. 

Hall Laboratories, Inc. 

Haering & Co., Inc., D. W. 

National Aluminate Corp. 

Permutit Co., The 

% Proportioneers %, Inc. 
BOILERS, POWER AND 
HEATING 

Babcock & Wilcox Company, The 

Combustion Engrg. Co., Inc. 

Foster Wheeler ‘orporation 

Murray Iron Works Co 

Springfield Boiler Company 

Vogt Machine Co., —~ “lati 

Wickes Boiler Co. ss 
BRONZE BAR Sarah 

Magnolia Metal Co. 
BURNERS, GAS 

Engineer Co., The 

R-S Products Corp. 
BURNERS, OIL 

Engineer Co., The 

R-S Products Corp. 
CABLEWAYS 

Sauerman Bros., Inc. 


CEMENT, IRON 
Smooth-On Mfg. Company 


CEMENT, REFRACTORY, 
ACID PROOF, FURNACE 
AND HIGH TEMPERATURE 
Babcock & Wilcox Company, The 
Carborundum Co., Inc. 
Ehret Magnesia ss Co. 
Kellogg Co., The 


CHAINS, DRIVE 
Morse Chain Co. 


CHAIN WHEELS 

Babbitt Steam Specialty Co. 
CHEMICALS, WATER 
TREATING 

Betz, W. H. & L. D. 

Bird-Archer Co., The 

Buromin Company, The 

Dearborn Chemical Company 

Elgin Softener > 

Haering & Co., Inc., D. W. 

National ——— Corp. 

Permutit Co. 

% Poopevionente %, Inc. 
CHIMNEYS 

American Chimney Corp. 
CINDER TRAPS 

Green Fuel Economizer Co. 
CLEANING COMPOUNDS 

Calgon, Inc. 

Dearborn Chemical Company 
COAL, ASH HANDLING AND 
STORAGE EQUIPMENT 

Fuller Company 

Sauerman Bros., Inc. 

COAL CRUSHERS 

American Pulverizer Co. 

Pennsylvania Crusher Co. 


COALS, STOKER, GAS 
SCREEN 
Chesapeake & Ohio Lines 
General Coal Company 
Pittsburgh Coal Co. 
COAL Wea & MEASUR.- 
ING EQUIPMEN 
Syntron Co: to a 
COCKS, AIR AND STEAM 
Crane Co. 
Dart Mfg. Company, E. M. 
Fairbanks en, — 
Lunkenheimer Co., = 
Nicholson & Co., W. 
Williams Valve Co., The D. T. 
COMBUSTION CONTROL 
SYSTEMS 
American Coal Burner Co. 
Bailey Meter Company 
Canton Stoker Corp. 
Cash Company, A. W. 
Engineer Co., The 
Hagan Corporation 
Hays Corporation, The 
Republic Flow Meters Co. 
COMBUSTION RECORDERS 
Hays Corporation, The 
Permutit Co., The 
COMPOUNDS, PIPE JOINT 
Smooth-On Mfg. Company 
COMPRESSORS, GAS 
Fuller Company 
COMPRESSORS, ROTARY 
Fuller Company 
CONDENSERS 
Allis-Chalmers Mfg. Co. 
Elliott Company 
Foster Wheeler Corporation 
Worthington Pump & Machy. 


Corp. 

CONDUIT BENDING 
MACHINES 

American Pipe Bending Mach. Co, 
aed 8 LT INSULATING 
HEATIN 

Ric-Wil —_—s The 
CONTROL Sores, 
ELECTRICA 

tate nell Inc. 

General Electric Company 
CONTROLLERS, LIQUID 
LEVEL 

Cash Company, A. W. 

Cochrane Corp. 

Fisher Governor Co. 

Northern Equipment Co. 








Use 


Dense without being brit- 
tle—tough, yet resilient, 
Vulcodisc will not swell, 
warp or soften—in fact 
its absorption is less than 
1 per cent. . . That is 
why an old Vulcodisc 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 
the holder. 

Write for descriptive bul- 
letin. 





for trouble-free valve jobs 


THE D. T. WILLIAMS VALVE CO. 


Cincinnati, Ohio 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Disc Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 
© 
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SAVE 
MATERIAL 


SAVE 
TIME 


WEDGE Chill Rings will 
do what ordinary rings 
can’t do. They have a pat- 
ented SPLIT Feature— 


mae _ 9 oo 


+ CHILL 
lit PINGS 


Split Feature 
Patented 


for this reason they are FLEXIBLE and will adjust them- 


selves TIGHTLY t 


to the irregular diameter of unfinished 


inside surfaces of pipe. This speeds aligning and assures 
a perfect union. You can weld FASTER and get a STRONGER 
weld with WEDGE Chill Rings. It will pay to investigate. 


Write for Circular and Prices 


WEDGE PROTECTORS, INC. 


9526 Richmond Ave. 


WEDGE aincs 


Cleveland, Ohio 


SAVE MONEY 


POWER PLANT ENGINEERING 











CONVEYING 4s gu 
Sauerman Bros. 

CONVEYORS & "ELEVATORS 

FOR Mag ty AND ASH 

HANDLING 
Fuller es : 

COOLING SYSTEMS, 

NOZZLES AND PONDS 
American Blower Corp. 
Foster Wheeler Corporation 
Marley Co., The 
Pritchard & Co., J. F. 
Yarnall-Waring Company 

COOLING TOWERS 
Marley Co., The 
Pritchard & Co., J. F. 

bly © Ag al 
Scovill Mfg. Co. 

CORROSION INHIBITORS 
Haering & Co. 

COUPLINGS. WLEXIBLE 
American Blower Corp. 
Morse Chain Co. 

Nicholson & Co., W. H. 
Terry Steam Turbine Co., The 

COUPLINGS, UNION 
Dart Mfg. Co., E. M. 

DEAERATORS AND 

DEAERATING HEATERS 
Cochrane Corporation 
Elliott Company 
Swartwout Co., The 

DECONCENTRATORS 
Elgin Softener Corp. 

DESUPERHEATERS 
Elliott Company 
Northern Equipment Co. 

DIESEL ENGINES 
Baldwin-De La Vergne Sales 


Corp 
Worthington Pump & Machy. 


DRIVES, V BELT 
Allis-Chalmers Mfg. Co. 
DUST COLLECTORS 
American Blower Corp. 
ECONOMIZERS 
Babcock & Wilcox Co., The 
Combustion Eng’r’g Co., Inc. 
Foster Wheeler Corporation 
Green Fuel Economizer Co. 
EJECTORS 
Elliott Compan: 
ELECTRICAL ‘SUPPLIES 
Cutler-Hammer, Inc. 
General Electric Company 


ELECTRICAL WIRE AND 
CABLES 


General Electric Cooper 
rere, S&S GAS, 
GASOL 

Baldwin-De La Vergne Sales 


orp. 
Worthington Pump & Machy. 


orp. 
ENGINES, PUMPING 

Murray Iron Works Co. 
ENGINES, STEAM 

Elliott Company 

Murray Iron Works Co. 

Troy Engine & Mach. Co. 
ENGINE STOPS 

Strong, ates & Hammond Co. 
EVAPORATOR 

Foster Whee Corporation 
EXHAUST HEADS 

Cochrane Corp. 

Swartwout Co., The 
FABRICATION, STEEL 
PLATE 

Graver Tank & Mfg. Co., Inc. 
FANS, EXHAUST, VENTILAT- 
ING AND DRYING 

American Blower Corp. 
FEEDERS, CHEMICAL 

Fuller Someney 

Manzel Bros. 

FILTERS, OIL REMOVING 

Elgin Softener Corp 
= PULVERIZED 


nae Company 
ee HEATERS 
AND PURIFIERS 
Cochrane Corporation 
Elliott Company 
Foster Wheeler Corporation 


Swartwout Co., The 
Worthington Pump & Machy. 


Corp. 
FEED WATER TREATMENT 
Allis-Chalmers gy: Co. 
Betz, W. H.& L 
Bird-Archer a “The 
Buromin Company, The 
Cochrane Corp. 
Dearborn Chemical Company 
Elgin Softener Corp. 
Graver Tank & Mfg. Co., Inc. 
Hall Laboratories, a 
Haering & Co., Inc., 
National Aluminate’ ties 
Permutit Co., The 
% Proportioneers ra Inc. 
— & Co., 
Syntron Company 
FILTERS, WATER 
Cochrane Corp.’ 
Elgin Softener Corp. 
kms oa & Mfg. Co., Inc. 


Per . The 
FIRE 1 BRICK’ AND CEMENT 
Babcock & Wilcox Company, The 
Carborundum Co., The 
FIRE HYDRANTS 
Kennedy Valve Mfg. Company 
oe FLANGE AND 


Crane Co. 

Dart Mfg. Co., E. M. 
Grinnell Company, Inc. 
Kellogg Co., The M. W. 
Kennedy Valve Mfg. Company 
Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Taylor Forge & Pipe Wks. 
Tube Turns, Incorporated 
Vogt Machine Co., Inc., Henry 
Watson-Stillman Co., The 


FITTINGS, FORGED STEEL 
Cochrane Corp. 
Watson-Stillman Co., The 

FITTINGS, WELDING 
Kellogg Co., The M. W. 
Midwest Pipin & Supply Co. 
Taylor Forge 2k Pipe Wks. 
Tube Turns, Incorporated 
Vogt Machine Co., Inc., named 
Wyn oe Co. .» The 

FLAT GAUGES 
Ernst Water Column & Gage Co. 

FLOATS 
Ernst Water Column 4 Gage Co. 
Nicholson & Co., W. H 
Reliance Gauge Column Co. 

FLOW METERS 
Bailey Meter Company 
Brown Instrument Co., The 
Cochrane Corporation 
Republic Flow Meters Co. 

FUEL 


Chesapeake & Ohio Lines 
General Coal ane 
Pittsburgh Coal 
FUEL AND LUBRICATING 
OIL FILTERS 
Nugent & Co., Inc., Wm. W. 
FURNACE FIRE OBSERVERS 
Springfield Boiler Company 
FURNACE LINING BRICKS 
Babcock & Wilcox Company, The 
Carborundum Co. 
FURNACES, INDUSTRIAL 
R-S Products Corp. 
FUSES 
Ware Bros. 
GASKETS 
Belmont Pkg. & Rubber Co. 
Ehret Magnesia Mfg. Co. 
Garlock a ore 
Kellogg Co., The M. W. 
Raybestos, ial euach, Inc. 
Smooth-On Mfg. Co. 
GAUGE COCKS 
Ernst Water Column & Gage Co. 
Huyette Co., Inc., The Paul B. 
Reliance Gauge Column Co. 
GAUGE GLASS PROTECTORS 
Ernst Water Column & Gage Co. 
Huyette Co., Inc., The Paul B. 
GAUGE GLASSES 
Corning Glass Works 
Ernst Water Column & Gage Co. 
Huyette Co., Inc., The Paul B. 
Jenkins Bros. 








HENSZEY 


FEED WATER 


METERS 


... on the job 
to help the na- 
tion's conden- 
series produce 
more evapora- 
ted milk! 


it will pay 
you to send 
for this new 
RELIANCE 


Catalog 
No. 414 


Describes boiler 
water columns 
and equipment 
for pressures to 
250 Ibs. 


Pn demands for evaporated milk for home and export consumption 

@ put a new strain on all the equipment needed for that job. There are 

135 installations of Henszey Meters in five of the leading milk evaporating 

Plants. The rugged construction and exclusive Danmar ag features of these 
meters enable them to stand up under this terrific str: 

Your contribution to the war effort may be different, “put if you are de- 
Pendent upon the measuring of boiler blowdown, boiler feed water, free run- 
ning chemicals, condensate or other similar hard-to-measure liquids—Henszey 
Meters are the answer! 


Check these FEATURES 


@ They are placed right in the line. 
@ They accurately, and continuously, measure the pulsating discharge of recip- 
rocating pumps. 
@ All moving parts subject to wear are easily replaced. 
@ The entire mechanism can be removed from the meter without removing the 
of the meter from the line. 


@ The operation of the meter is not dependent upon close clearances at any 
@ Meters can be calibrated to read in Gallons, Pounds, or Cubic Feet, at 
a led temperature. 
8: 10 to 600 G.P.M. Foy water steady flow rating. 
4”, Special sizes to order. 


Send for complete information stating your problem if possible. 
for recommendations or suggestions. 


HENSZEY COMPANY, Dept. c2 — Watertown, Wis. 


Connections: %” 


Reliance 


Boiler Safety Devices since 1884 


No charge 
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GAUGE GLASS GASKETS, 
HIGH TEMPERATURE 


Ernst Water Column & Gage Co. 


GAUGES, DRAFT, LIQUID 
LEVEL 
Bailey Meter Company 
Brown Instrument Co., The 
Hays Corporation, The 
Liquidometer Corp. 
Republic Flow Meters Co. 
GAUGES, TANK 
Liquidometer Corp. 
GAUGES, WATER 


Ernst Water Column & Gage Co. 


Huyette Co., Inc., The Paul B. 

Lunkenheimer Co., The 

Reliance Gauge Column Co. 

Yarnall-Waring Company 
GEARS, REDUCTION 

De Laval Steam Turbine Co. 

Terry Steam Turbine Co., The 
GENERATING SETS 

Allis-Chalmers Mfg. Co. 

Elliott Company 

Murray Iron Works Co. 

Terry Steam Turbine Co., The 

Troy Engine & Machine Co. 
GENERATORS, ELECTRIC 

Allis-Chalmers Mfg. Co. 

Elliott Company 

General Electric Company 

Murray Iron Works Co. 

Terry Steam Turbine Co., The 

Troy Engine & Machine Co. 
GOVERNORS, PUMP 

Atlas Valve Company 

Cash Company, A. W. 

Davis Regulator Co. 

Fisher Governor Co. 

Northern Equipment Company 
GRATES & GRATE BARS 

Flynn & Emrich Co. 

Squires Co., The C. E. 

Swartwout Co., The 


GREASE, LUBRICATING 
Adam Cook’s Sons, Inc. 
Shell Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
Standard Oil Co. (Indiana) 
Sun Oil Company 
Texas Company, The 
Tide Water Associated Oil Co. 


HEATERS, WATER 
American District Steam Co. 


HEAT EXCHANGERS 
Kellogg Co., The M. W. 
Marley Co., The 
Vogt Machine Co., Inc., Henry 

HOISTS 
American Eng’r’g Co. 

ICE MAKING AND 

REFRIGERATING 

MACHINERY 
Vogt Machine Co., Inc., Henry 
= Pump & Machy. 


orp. 
ILLUMINATORS, GAUGE 
GLASS 


Ernst Water Column & Gage Co. 


INDICATOR REDUCING 
MOTIONS 

Nugent & Co., Inc., Wm. W. 
INSTRUMENTS, 
ELECTRICAL 

Biddle Co., Jas. G. 

General Electric Company 
INSULATION, HEAT 

Ehret Magnesia Mfg. Co. 

Johns- Manville 
INSULATION TESTERS 

Biddle Co., Jas. G. 
INSULATING MATERIAL 

General Electric Company 
JOINTS, EXPANSION 

American District Steam Co. 

Yarnall-Waring Company 
LORRIES, WEIGH 

Syntron Company 
LUBRICANTS 

Adam Cook’s Sons, Inc. 

Shell Oil Co., Inc. 

Socony-Vacuum Oil Co., Inc. 


Standard Oil Co. (Indiana) 

Sun Oil Company 

Texas Company, The 

Tide Water Associated Oil Co. 
LUBRICATING PASTE 

Garlock Packing Co., The 
LUBRICATORS 

Lunkenheimer Co., The 

Manzel Brothers Company 

Powell Co., The Wm. 

Williams Valve Co., The D. T. 
MAGNETIC SEPARATORS 

Cutler-Hammer, Inc. 


MONEL METAL RINGS, 
RODS, CASTINGS, FORGINGS 
TUBING, SHEETS, WIRE 

E CLOTH 


International Nickel Co., Inc. 
MOTOR CONTROL 

Cutler-Hammer, Inc. 
MOTORS 

Allis-Chalmers Mfg. Co. 

Elliott Company 

General Electric Company 
NOZZLES FOR ALL 
PURPOSES 

Marley Co., The 

Yarnall-Waring Company 
NOZZLES, BOILER 

Taylor Forge & Pipe Wks. 
OIL AND GREASE CUPS 

Lunkenheimer Co., The 

Powell Co., The Wm. 

Williams Valve Co., The D. T. 
OIL BURNING EQUIPMENT 

Engineer Co., The 
OILING AND FILTERING 
SYSTEMS 

Nugent & Co., Inc., Wm. W. 
OILING DEVICES 

Nugent & Co., Inc., Wm. W. 
OILS, CUTTING 


ae Sheil Oil Co., Inc. 


APPARATUS = ys 
American Blower Corp. seen rert. dae 
Green Fuel Economizer Co. $ aC Cote any 
pot Ea ay Wad Texas Commer, The 
BICLE CONTROL Tide Water Associated Oil Co. 
Cutler-Hammer, Inc. OILS, FUEL 
METERS, AIR AND GAS Shell Oil Co., Inc. 
peed Meter Company Socony-Vacuum Oil Co., Inc. 
ochrane Corp. Standard Oil Co. (Indiana) 
Republic Flow Meters Co. Sun Oil Company 
METERS, BOILER Texas Company, The 
Bailey Meter Company Tide Water Associated Oil Co. 
Brown Instrument Co., The OILS, LUBRICATING 
Hays Corporation, The Adam Cook’s Sons, Inc. 
Republic Flow Meters Co. hell Oil Co., Inc. 
METERS, COAL ocony-Vacuum Oil Co., Inc. 
Bailey Meter Company standard Oil Company (Indiana) 
METERS, WATER AND un Oil Company 
STEAM Texas Company, The : 
American District Steam Co. Tide Water Associated Oil Co. 
Bailey Meter Company OIL PUMPING AND HEAT- 
Brown Instrument Co., The ING EQUIPMENT 
Cochrane Corporation Engineer Co., The 
Henszey Company OIL TANKS 
Republic Flow Meters Co. Graver Tank & Mfg. Co., Inc. 
Simplex Valve & Meter Co. Manzel Brothers Company 











For All 
“HIGH-UP” 
VALVES 





Every overhead valve in your plant should 
have the easy, safe, instant control from the 
floor which Babbitt Sprocket Rims provide. 
. . - Babbitt Rims are low in cost; quickly 
attached; they save time, steam and accidents. 
Install them now. Write for descriptive folder. 


BABBITT STEAM SPECIALTY CO. 
_ New Bedford, Mass., U.S. A. 


Babb 


eAdjustable— 


SPROCKET RIM 
wtth Chain Guide 


LEE 


There’s a Manzel Lubricator 
for Every Lubrication Job 


Whether it’s lubricating a steam or Diesel engine, a com- 
pressor, pump or other heavy machinery; whether you need 
one or twenty feeds, there’s a Manzel Automatic Force Feed 
Lubricator to exactly meet your requirements. 

Manzel Lubricators are sim- 
ple, sturdy lubricating pumps 
which deliver accurately meas- 
ured amounts of oil to engine 
cylinders and bearings with] 
unfailing regularity. They 
start, stop, speed up and slow 
down with the engine. The 
only attention they require is 
to keep the reservoir supplied 
with oil. 

Write for catalog 25-C 

MANZEL BROTHERS COMPANY 

327 Babcock St. Buffalo, N. Y. 











Horizontal Cross Drum Boilers 
| Vertical Water Tube Boilers 

inclined Curved Tube Boilers 

Horizentat Tubular Boilers 





——_—.. 


jeley p24 -Xy 


qe WICKES BOILER CO: 


‘Saces Orrices 
SAGINAW. MICH 


MEW YOR S07 FIT Te a PITTSBURG. 1218 EMPIRE BLOG 
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PACKING, , DISTOTCE: FLAX 
ND 
a Phe 7 ‘hake Co. 
France Packing Co. 
Garlock Packing Co., The 
Johns- Manville 
Razbestee-aenete. Inc. 
PACKING, METALLIC, FOR 
CONDENSER TUBES 
Belmont Pkg. & Rubber Co. 
France Packing Co. 
Garlock Pac. Co., The 
Raybestos- Man! mee Inc. 
PACKING, a ead AND 
ROD, VALVE STEM 
Belmont Pkg. & Rubber Co. 
Combination Pump Valve Co. 
Garlock Packing Co., The 
Johns-Manville 
Raybestos-Manhattan, Inc. 
PACKING, SHEET, VALVE, 


PUM 
Belmont Pkg. & Rubber Co. 
France Packing Co. 
Garlock Packing Co., The 
Johns- Manville 
Raybestos-Manhattan, Inc. 
PAINT, ANTI- wo lia 
METAL, PROTECT 
STEEL PRESERVATIVE, 
HEAT a a 
Dampney Co. of 


PIPE SUPPORTS, GUIDES 
American District Steam Co. 
Grinnell Company, Inc. 

PIPE, SPIRAL WELDED 
Taylor Forge & Pipe Wks. 

PIPING MANUFACTURERS, 

FABRICATORS 
Grinnell eee Inc. 
Kellogg Co., The Ww. 
Midwest Pigine & Supply Co. 
National Valve & Mfg. Co. 
Taylor Forge & Pipe Wks. 

POWER METAL 
Magnolia Metal Co. 

POWER TRANSMISSION 

Am ag ay — " 
orse Chain Co. 

PO OIPMENT CONTROL Worthington Pump & Machy. 
Taylor & Co., W. A. Corp. 

Ph CONTROL ay leeaa PROPORTIONING MACHINES 
Taylor & Co., W. A Haering & Co., Inc., D. W. 

PIPE BENDING MACHINES % Proportioneers %, Inc. 
American Pipe Bending Mach. Co. Taylor & Co., W. A. 
Watson-Stillman Co., The PROTECTIVE COATING 

PIPE COILS AND BENDS Dampney Co. of Amer. 
Grinnell Company, Inc. PULVERIZED FUEL 
Kellogg Co., The M. W. EQUIPMENT 
Midwest Piping & Supply Co. Combustion Engrg. Co., Inc. 
National Valve & Mfg. Co. Foster Wheeler Corporation 
Scovill Mfg. Co. PULVERIZERS 
Taylor Forge & Pipe Wks. American Pulverizer Co. 

mee coeEeinn’ Inc., Henry Pennsylvania Crusher Co. 
American District Steam Co. —_ ea a 
Ehret Magnesia Mfg. Co. De Laval Steam Turbine % 
Johns-Manville PUMPS, BOILER FEED 

PIPE FITTINGS, COMPRES- Allis-Chalmers Mfg. Co. 

SION UNION THREADLESS De Laval Steam Turbine Co. 
Nugent & Co., Inc., Wm. W. Warren Steam Pump Co., Inc. 

PIPE SAVERS Worthington Pump & Machy. 
Sarco Company, Inc. Corp. 


PUMPS, CENTRIFUGAL 
Allis-Chalmers Mfg. Co. 
De Laval Steam Turbine Co. 
Quimby Pump Co., Inc. 
Warren Steam Pump Co., Inc. 


Worthington Pump & Machy. 


Corp. 

PUMPS, ELEVATOR, FIRE 
AND GENERAL SERVICE 

De Laval Steam Turbine Co. 

Quimby Pump Co., Inc. 

Warren Steam Pump Co., Inc. 
PUMPS, HYDRAULIC 
PRESSURE 

Warren Steam Pump Co., Inc. 
PUMPS, OIL 

De Laval re _setine Co. 

Engineer Co., 

Manzel ter a 

Nugent & Co., Inc., Wm 
PUMPS, POWER, ELECTRIC 

Quimby Pump Co., Inc. 

Warren Steam Pump Co., Inc. 

Worthington Pump & Machy. 


Corp. 

PUMPS, RECIPROCATING 

Watson-Stillman Co., The 
PUMPS, TURBINE 

Warren Steam Pump Co., Inc. 
PUMPS, VACUUM 

Fuller Company 

Warren Steam Pump Co., Inc. 
PUMPS, WATERWORKS 

Warren Steam Pump Co., Inc. 
PURGERS 

Armstrong Machine Wks. 
PURIFIERS, BOILER FEED 

Cochrane Corp. 

Elgin Softener Corp. 

Graver Tank & Mfg. Co., Inc. 

Permutit Co., The 


PURIFIERS, STEAM 

Cochrane Corp. 

Hagan Corporation 

Marley Co., The 
PYROMETERS 

Bailey Meter«Co. 

Brown Instrument Co., The 
RECORDING INSTRUMENTS 

Cochrane Corp. 

Sarco Company, The 

Simplex Valve & Meter Co. 
REFRACTORIES 

Carborundum Co., The 
REFRACTORY PATCHING 
MATERIAL 

Kellogg Co., The M. W. 
REGULATORS, DAMPER 

American Coal Burner Co. 

Atlas Valve Company 

Cash Company, A. W. 

Hagan Corporation 

Hays Corporation, The 

Republic Flow Meters Co. 
REGULATORS, FAN ENGINE 

Atlas Valve Company 
REGULATORS, FEED WATER 

Atlas Valve Company 

Bailey Meter Company 

Northern Equipment Company 

Republic Flow Meters Co. 

Squires Company, The C. E. 

Swartwout Co., The 
REGULATORS, PRESSURE 

Atlas Valve Company 

Cash Company, A. W. 

Davis Regulator Co. 

Fisher Governor Co. 

Hagan Corporation 

Northern Equipment Company 

Republic Flow Meters Co. 

Sarco Company, Inc. 

Squires Company, The C. E. 

Strong, Carlisle & Hammond Co. 

Swartwout Co., The 
REPAIR AND RESURFACING 

MATERIAL 


Flexrock Company 
Smooth-On Mfg. Co. 
REGULATORS, 
TEMPERATURE 
Atlas Valve Company 
Sarco Company, Inc. 
RESISTANCES 
Cutler-Hammer, Inc. 
RHEOSTATS 
Cutler-Hammer, Inc. 











FOR NATIONAL 
DEFENSE 


We Are Ready 
To Serve You 











The American Cold Pipe, Conduit 


and Tube Bending Machines 


QUICK DELIVERIES . . . 


HAND OPERATED TYPES in capacities of 
1 in., 2 in., 3 in., and 4 in. 
MOTOR OPERATED in three ca- 
pacities, ¥% in. to 4 in., ¥% in. to 
6 in., and % in. to 8 in. 
Immediate shipments on hand 
operated machines; on motor pow- 
ered from two to four weeks. 
Wire or air mail letter for printed 
matter and prices. 

Three New Machines: No. 1. For 
bending extra heavy pipe up to 3”. 
No. 2. For bending all kinds of 
material as light as 1/64, without 
mandrel. No. 3. For bending IPS 
conduit. 


AMERICAN PIPE BENDING MACHINE CO., INC. 
27 Pearl Street Boston, Mass., U. S. A. 
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A Floor Patch 
THAT’S ALL MUSCLE 


Don’t patch broken concrete floors with ‘“‘weak-kneed” materials. Use 


tough, he-man RUGGED 


WEAR Resurfacer for patching or resurfacing 


an entire area. No chopping or chipping required. Merely sweep out 
spot to be patched—mix the material—trowel it on. 
olds solid and tight right up to irregular edge of 


old concrete. 
Low in cost. 


Used indoors or out. 


Dries fast. 


Request 74-page ‘Building Maintenance Handbook” 


MAKE THIS TEST! 


; FLEXROCK COMPANY, 


' 2323 Manning St., Philadelphia, Penna. 
! Please send me complete RUGGEDWEAR infor- 


mation . 
obligation. 


. details of FREE TRIAL OFFER. No 





RINGS, SHELL 

Wedge Protectors, Inc. 
RUST PREVENTIVES 

Dearborn Chemical Company 

Haering & Co., Inc., Ww. 
SCALE REMOVERS, 
MECHANICAL 

Airetool Mfg. Co. 

Elliott Co. 

Roto Company, The 
SCALE REMOVING 
COMPOUNDS 

Bird-Archer Co., The 

Buromin Co., The 

Dearborn Chemical Company 

Haering & Co., Inc., D. W 
SCRAPERS, DRAGLINE 

Sauerman Bros., Inc. 
SCALES, COAL 

Syntron Company 
ehitoes AND 
EXTRACTOR 

Cochrane tates 

Elliott Company 

Hagan ——— 

Marley Co.. 

National Yate “x ae, Co. 

Nicholson & Co.. 


Strong, Carlisle & amend Co. 


Swartwout Co., The 

Williams Valve Co., The D. T. 
SIGHT FEED VALVES 

Nugent & Co., Inc., Wm. W. 
SIGHT FLOW INDICATORS 

Cochrane Corp. 

Nugent & Co., Inc., Wm. W. 
SODIUM ALUMINATE 

Dearborn Chemical Company 

National Aluminate Corporation 
SPEED INDICATORS 

Biddle Co., Jas. G. 
SPEED REDUCERS, CHAIN 

Morse Chain Co. 
SPRAY COOLING 
EQUIPMENT 

Marley Co., The 

Yarnall-Waring Company 
SPRINKLERS 

Grinnell Company, Inc. 
SPROCKET RIMS 

Babbitt Steam Specialty Co. 
SPROCKETS 

Morse Chain Co. 


STEAM TRAPS 
American District Steam Co. 
Anderson Co., The 
Armstrong Machine Works 
Cochrane Corporation 
Crane Co. 
Davis Regulator Co. 
Fisher Governor Co. 
Nicholson & Co., W. H. 
Sarco Me wy Inc. 
Squires Co., e E. 


Strong, Coticte 3 Hammond Co. 


Swartwout Co., 

Williams Valve Fag The D. T. 

Yarnall-Waring Company 
STOKERS, eg eg 
OVERFEED AND GRATE 

American Coal | hha sengy Co. 

American Engrg. Company 

Babcock & Wiicox Tube Co. 

Combustion Engrg. Co., Inc. 

Detroit Stoker Company 

Flynn & Emrich Co. 

Iron Fireman Mfg. Co. 
STOKERS, UNDERFEED 

American Engrg. Company 

Combustion Engrg. Co., Inc. 

Canton Stoker Corp. 

Detroit Stoker Company 

Flynn & Emrich Co. 

Iron Fireman Mfg. Co. 
STRAINERS 

Cash Company, A. W. 

Davis Regulator Co. 

Elliott Company 

Fisher Governor Co. 

Nicholson & Co., W. H. 

Sarco Company, Inc. 


Strong, Carlisle & Hammond Co. 


Yarnall-Waring Co. 


SUPERHEATERS, STEAM 
Babcock & Wilcox Co., The 


Combustion Engrg. Co., Inc. 


Foster Wheeler Corporation 

Marley Co., The 
SWITCHBOARDS 

General Electric Company 
SWITCHES, SAFETY 

Cutler-Hammer, Inc. 
TACHOMETERS 

Biddle Co., James G. 
TANKS 


Graver Tank & Mfg. Co., Inc. 
M. W. 


Kellogg Co., The M. W. 
TELESCOPIC OILERS 


Nugent & Co., Inc., Wm. W 


THERMOMETERS, DIAL 

Sarco Company, Inc. 
TILE CONDUIT FOR 
STEAM LINES 


American orectet Steam Co. 


Ric-Wil Co. 


ina" ‘COMPRESSED AIR, 


VACU 
pete ted Blower Corp. 
Anderson Co., The V. D. 
Armstrong Machine Works 
Nicholson & Co., W. H 
Sarco Company, Inc. 


TUBE Mery BOILER 
AND CONDENSE 
Airetool Mf a. 
Elliott Company 
Huyette Co., Inc., The Paul B. 
Roto — The 
TUBIN 
Globe _~ Tubes Co. 
Scovill Mfg. Co. 
TURBINES, STEAM 
Allis-Chalmers Mfg. Co. 
De Laval Steam Turbine Co. 
Elliott Company 
General Electric Company 
Murray Iron Works Co. 
Terry Steam Turbine Co., The 


TRY COCKS 


Ernst Water Column & Gage Co. 


Huyette Co., Inc., The Paul B. 


UNDERGROUND HEATING 
SYSTEMS 

American District Steam Co. 

Ehret Magnesia Mfg. Co. 

Johns- Manville 

Ric-Wil Company, The 
UNIONS 

Crane Co. 

Dart Mfg. Co., E. M. 
UNIT HEATERS 

American Blower Corp. 

Cutler-Hammer, Inc. 

Grinnell Co., Inc. 

Murray Iron Wks. Co. 


VALVE DISCS 
Combination Pump Valve Co. 
Fairbanks Company, The 
Garlock Packing Company 
VALVES, ACID 
Everlasting Valve Co. 


VALVES, AIR OPERATED 
Everlasting Valve Co. 


Strong, Carlisle & Hammond Co. 


TRAPS, STEAM, RADIATOR 
AND RETURN 
American District Steam Co. 


VALVES, ANGLE 
Everlasting Valve Co. 


VALVES, ALTITUDE 


Anderson Co., The V. D. 
Armstrong Machine Works 
Nicholson & Co., W. H. 
Sarco Company, Inc. 


Strong, Carlisle & Hammond 


o., The 
Yarnall-Waring Company 


Fisher Governor Co. 
Simplex Valve & Meter Co. 


VALVES, AUTOMATIC 
CUT-OFF 
Northern Equipment Company 
R-S Products Corp. 





Here is a novel installation that ugges 
the Sarco No. 87 Steam Trap can be used for eens 


steam lines, tanks, etc. 


It's the yard of a large coal breaker near Scranton; 
Pa. In order to keep the switches “egos the rails are | 
heated by an auxiliary line—equipped with Sarco No. 


87's. Catalog No. 250. 


This steam trap also acts as a temperature pculanie 
for outdoor tanks and storage systems i in oil, chemical 


a dozen ways 





and food plants. Catalog No. 550. 


SARCO 


SAVES STEAM 


SARCO COMPANY, 
475 Fifth Avenue, New York, N. Y. 


SARCO CANADA LTD., FEDERAL BLDG., TORONTO, ONT. 


INC. 








“PENNSYLVANIA CRUSHERS” 


BRADFORD BREAKERS 


Reduce R.O.M. for Stoker or Pulverizer feed 
with absolutely no oversize and low ‘‘over- 
grinding.’’ Crush by gravity impact. Automat- 
ically eject, without damage, tramp iron, mine 
debris and hard rock. Low H.P. slow 
speed . . . long life. Low upkeep . . . rugged 
. . + thoroughly dependable. 25 to 500 T.P.H. 
Steelbuilt. Patented. 


HAMMERMILLS 


Central Feed REVERSIBLE is the most out- 
standing advance in Hammermill design in 20 
years . . . REVERSIBILITY is an exclusive 
“Pennsylvania” feature. Automatic hammer 
turning. Feed R.O.M. or smaller . . . Adjust- 
able Cages . . . Tramp Iron protection. Rugged 

. dependable. 25 to 500 T.P.H. Steelbuilt. 
Patented. 


“BRADFORD-HAMMERMILLS” 


Combine good features of ‘‘Pennsylvania”’ 
Bradford Breaker and Hammermill. Take 
R.O.M. or smaller, Crush finer than Bradford, 
but less than Hammermill. 25 to 500 T.P.H. 
Ruggedly Steelbuilt. Patented. 


SINGLE ROLLS 


Take R.O.M. and down feed. Quick adjust- 
ability from %” to 8” sizing . . . Tramp iron 
relief .. . slow speed . . . modest H.P. Crush 
Ash Clinker. Steelbuilt. Patented. 


“GRANULATORS” 


Granulate materials of medium hardness... . 
Bituminous coal . . . Gypsum Rock, etc., to 
product sizes %” to 2”, with minimum fines 
and oversize. Operation practically dustless. 


PENNSYLVANIA CRUSHER CO. 
LIBERTY TRUST BLDG. 
PHILADELPHIA, PA. 
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yalvie. sre MATIC STOP 


AND C 
Davis ‘Regulator sa 
Powell Co.. 
VALVES, WACK PRESSURE 
Cochrane Corp. 
Davis Regulator Co. 
Fisher Governor ee 
VALVES, BLOWOF 
Chapman Valve Mig. Co., The 
Cochrane Corporation 
Crane Co. 
Everlasting Valve Co. 
Fairbanks Company, The 
Powell Co., The Wm. 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
Yarnall-Waring Company 
VALVES, CHECK 
Chapman Valve Mfg. Co., The 
Combination Pump Valve Co. 
Crane Co. 
Fairbanks Company, The 
Kennedy Valve Mfg. Company 
Lunkenheimer Co., The 
Powell Co., The Wm. 
Reading-Pratt & Cady Division 
of American Chain & Cable Co 
Vogt Machine Co., Inc., ed 
Williams Valve Co., The D. T. 
pig BD ELECTRICALLY 
Brown Duns Co., The 
Cutler-Hammer, Inc. 
Davis Regulator Co. 
Everlasting Valve Co. 
Fairbanks Company, The 
Northern ee Company 
Powell Co., The 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
VALVES, FLOAT 
Atlas Valve Company 
Cash Company, A. W. 
Davis Regulator Co. 
Fisher Governor Co. 
VALVES, GAS 
Everlasting Valve Co. 
VALVES, GATE AND GLOBE 
Chapman Valve Mfg. Co., The 
Crane Co. 
Everlasting Valve Co. 
Fairbanks Company, The 
Grinnell Company, Inc. 
Kennedy Valve Mfg. Company 
Lunkenheimer Co., The 


National Valve & Mfg. Co. 
Powell Co., The Wm 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
R-S Products Corp. 

Strong, Carlisle & Hammond Co. 
Vogt Machine Co., Inc., Henry 
Williams Valve Co., The D. T 

VALVES, HYDRAULIC 
Cash Company, A. W. 

Chapman Valve Mfg. Co., The 
Fairbanks Company, The 
Kennedy Valve Mfg. Company 
Powell Co., The Wm 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
Vogt ae ee Inc., Henry 
Yarnall-Wari 

VALVES, LEVER. BALANCED 
Cash Company, A. W. 

Fisher Governor Co. 

VALVES, NON-RETURN 
Davis Hewulator Co. 

Powell Co. e Wm 

VALVES, athe FIRING 
ep oy Valve Co. 

VALVES, PISTON OPERATED 
KG gS be Co. 

VALVES, 

Fentenke aes The 
Reading-Pratt & Cady Division 
of American Chain & “ee Co. 

VALVES, POP SAFE 
Crane Co. 

Lunkenheimer Co., 
Reading-Pratt & cade Division 
of American Chain & Cable Co. 

VALVES, PUMP 
Chapman Valve Mfg. Co., The 
Combination Pump Valve Co. 
Garlock Packing Company 


VALVES, RADIATOR 
American District Steam Co. 
Crane Co. 

Fairbanks Company, The 
Kennedy Valve Mfg. Co. 
Williams Valve Co., The D. T. 

VALVES, REDUCING 

REGULATING AND RELIEF 
Atlas Valve Company 
Brown Instrument Co., The 
Cash Company, A. W. 
Cochrane Corporation 
Davis Regulator Co. 

Fisher Governor Co. 

Hagan Corporation 

Northern Equipment Company 
Reading-Pratt & Cady Division 
of American Chain & Cable Co 
Republic Flow Meters Co. 
Squires Co., The E. 


Strong, Carlisle =. Hammond Co. 


Swartwout Co., The 
VALVES, ai, 
Crane Co. 
Kennedy Valve ate Company 
Lunkenheimer Co., The 
Powell Co., The Wm. 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
Vogt Machine Co., Inc., Henry 
VALVES, THROTTLE 
Everlasting Valve Co. 


VALVES, 3 WAY AND 4 WAY 


Nicholson & Co., W. H. 
VENTILATING APPARATUS 

American Blower Corp. 
VIBRATORS, ELECTRO- 
MAGNET 

Syntron Company 


VOLTAGE REGULATORS 
Allis-Chalmers Mfg. Co. 
General Electric Co. 

WASTE HEAT RECOVERY 

SYSTEMS 
Babcock & Wilcox Co., The 
Combustion Engrg. Co., Inc. 

WATER COLUMNS AND 

ALARMS 
Ernst Water Column & Gage Co. 
Lunkenheimer Co., The 
Reliance Gauge Column Co., The 
Yarnall-Waring Company 

WATER COOLING 

EQUIPMENT 
Marley Co., The 
Pritchard & Co., J. F. 
Yarnall-Waring Company 

WATERPROOFING COM- 

POUNDS 


Flexrock Company 
Smooth-On Mfg. Co. 
WATER PURIFYING AND 
SOFTENING SYSTEMS 
Betz, W. H. & L. D. 
Bird-Archer Co., The 
Buromin Company, The 
Cochrane Corporation 
Dearborn Chemical Company 
Elgin Softener Corp. 
Graver Tank & Mfg. Co., Inc. 
National Aluminate Corporation 
Permutit Co., The 
% Proportioneers %, Inc. 


Bird-Archer Co. .. The 
Buromin Co., The 
Dearborn Chemical Company 
Haering & Co., Inc., D. W. 
National Aluminate Seen 
% Proportioneers %, I 
Taylor & Co., W. A 
WATER WALLS 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
Springfield Boiler Company 
WELDED PIPE 
Kellogg Co., The M. W. 
Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Taylor Forge & Pipe Wks. 
WHISTLES 
Lunkenheimer Co., The 
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a BY USING 


w WE ELIMINATE ALL wo 
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WA SURING OUR VALUABLE STop,> 


METER 


K GAUGES 
Uys Moays Vipendabee” 


Today, Increased Production demands that 
an accurate record be kept immediately 
availableof all valuablestored liquids. Many 
industrialuserswiselyrely upon thedepend- 
ability of LIQUIDOMETER Tank Gauges. 
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SYVTRON 


Vibrators @ Feeders @ Weigh Feeders 


Insure A Dependable Flow of Coal— 
At Every Point 


(a) Two “V-500” Vibrators emptying cars 

(b) “V-75” Vibrator on track hopper 

(c) “Vibra-Flow” Feeder feeding bucket elevator 

(d) Vibrators on Coal Bunkers to insure free flow 

(e) “Vibra-Flow” Feeders controlled by weigh larry scale 
(f) Vibrator on weigh larry hopper 

(g) Vibrators on pulverizer feed hoppers 

(h) Vibrators on pulverizer feed chutes 

(j) Gravimetric weigh feeders to pulverizers 


SYNTRON CO., 494 Lexington Ave., Homer City, Pa. 
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100% automatic—these gauges insure accurate poubines at all times. 
No pumps, valves, or auxiliary units required to read them. Models 
available so that readings can be taken remotely from or directly at tne 
tank. Remote reading types utilize balanced hydraulic transmission 
system which completely compensates for temperature variations on 
communicating tubing. Accuracy unaffected by specific gravity of 

tank liquid. 

Approved for gauging hazardous liquids by 
Underwriters’ Laboratories and other similar 
groups. 

Models available to automatically control 
pumps, motors, signals or other devices for 
maintaining minimum or maximum liquid 
levels. 


Write for complete details. 


THe LIQUIDOMETER core 


36-31 SKILLMAN AVE., LONG ISLAND CITY,N.Y. 





Airetool Manufacturing Co....141 
Air Preheater Corp. ......5-..: 115 


Allis-Chalmers Mfg. Co. ...... 39: 


American Blower Corp. ..... 10-11 
Ameican Chain & Cable Co., 
Inc. 11 
American Coal Burner Co..... 
American District Steam Co. ..142 
American Eng’r’g Co. ...... 16-17 
American Pipe Bending Machine 
CPO kt ens eeeeese 153 
American Radiator & Standard 
Sg ee errs 10-11 
Anderson Co., The V. D. ..... 124 
Armstrong Machine Works. .18-19 


Babbitt Steam Specialty Co... .152 
Babcock & Wilcox Co., The. .12-13 
Bailey Meter Co. ............ 4-5 
}aldwin De La Vergne Sales 
Corporation 

Baldwin Locomotive Works. ..139 
Ballantine & Sons, P 

Betz, W. H. & L. D 

Biddle Co., James G. ......... 129 
Borg-Warner Corp. .......... 34 


Canton Stoker Co... 6.06005 00 117 
Carborundum Company, The. .121 
Chapman Valve Mfg. Co., The 
Inside Back Cover 
Cochrane Corporation 105, 132, 137 
Combustion Engrg. Co., Inc..40-41 
rere 135 
Cutler-Hammer, Inc. ..Back Cover 


Dampney Company of America, 
The 

Dact-ete. Co, E. M. ...06... 114 

Davis Regulator Co. ......... 144 

DeLaval Steam Turbine Co.... 


Ehret Magnesia Manufacturing 
Company 

Elgin Softener Corp. ........- 33 

Le eer ere 2-3, 118 

Engineer Co., 

Ernst Water Column & Gage Co. 


Fairbanks Co., The 

ie re: 153 
Foster Wheeler Corp. ......... 6-7 
France Packing Co. ...0....05 132 


Garlock Packing Co. .........% 30 
General Electric Co.....26-27, 158 
Golden-Anderson Valve Spe- 
"ee ner 130 
Graver Tank & Mfg. Co., Inc..143 


Heering Co., D. W.. .....4..-- 130 
Hays Corporation, The 32 
Henszey Company 


International Nickel Co., Inc., 
The 


Johns-Manville 


Liquidometer Corp., The 
Lunkenheimer Co., The 


Magnolia Metal Co. .......... 128 
ee © ree 152 
Beetet CRO Co... a cc snccws 34 
Murray Iron Works Co. ...... 146 


National Aluminate Corp 
National Valve & Mfg. Co. ... 
Nicholson & Co., W. H. ...... 128 
Northern Equipment Co. ..... 103 


Pennsylvania Crusher Co 
Pittsburgh Coal Company 
Powell Co., The Wm. ........ 123 


Quimby Pump Co., Inc. ...... 116 


Raybestos-Manhattan, Inc. ....127 

Reading-Pratt & Cady Div. of 
American Chain & Cable Co., 
MGIC’. (iets rctaoeay Aber ereter a eee 119 

Reliance Gauge Column Co., 
The 

Republic Flow Meters Co..... 25 

Ric-Wil Company, The 

Roto Company, The 

R-S Products Corp. .......... 120 


Sarco Company, Inc. ......... 154 

Sauerman Bros., Inc 

Scovill Mfg. Co 

Bee Te CO, TE, 5 oss vanes 29 

Smooth-On Mfg. Co. ......... 140 

Socony-Vacuum Oil Co., Inc. 14-15 

Squires Co., The C. E 

Standard Oil Co. (Indiana) . .35-36 

Strong, Carlisle & Hammond 
Co., The 

Swartwout Co., The 

Syntron Company 

Taylor Forge & Pipe Works. . .133 

Terry Steam Turbine Co., The. 37 

Texas Co., The 

Tube-Turns, Inc. 

Vogt Machine Co., Henry, Inc. 20 

Wedge Protectors, Inc. ....... 150 

Wickes Boiler Co., The 

Williams Valve Co., The D. T..150 


Yarnall-Waring Co. ..... 22-23, 44 








Will maintain the constant pres- 
sure desired regardless of initial 
pressure. It is a dead 
end valve. 
May we send catalog 

E-10? 
The C. E. SQUIRES CO. 


E. 40th St. & Kelley Ave. 
CLEVELAND, OHIO 





y Reducing 
Valve 
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BOILER FOR SALE 


New 546 H.P. Canadian made Babcock-Wilcox 

Longitudinal Drum Boiler, 170 lb. pressure, 

with superheat, now available Eastern Canada. 
Full Particulars 


BOX 1222 


POWER PLANT ENGINEERING 
53 W. Jackson Bivd., Chicago, Ill, 
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THE IRON F 


TRADE MARK 
REG. U. & PAT. OFF. « 


Vultee Installs 


Vultee 
“NV engearice”” 


Dive Bomber 


J IRON HREMAN STOKERS 


in ifs Great New Plant 


VEN in the fast-moving aviation industry, Vultee is known as a 

pace-setter. Vultee developed the first powered assembly line in 

the industry . . . and was one of the first to adopt the most modern 

firing method—Iron Fireman automatic coal firing—for its Nashville, 
Tennessee plant. 

Here, nine Iron Fireman “Coal Flow” stokers provide the process 
and heating system steam that is needed to boost production to a 
maximum. Vultee reports the following accomplishments of Iron 
Fireman firing: A steady supply of steam, right around the clock, even 
after heavy withdrawals of process steam; no smoke nuisance; clean 
boiler room and surroundings. 


BUNKER FEED. This is the type of Iron Fireman POWERAM. The heavy-duty power 
stoker adopted by Vultee. Built-in coal conveyor stoker. Combines worm feed with 
feeds coal direct from bin to the fire. ram distribution of coal in retort. 


CHICAGO, FEBRUARY, 1942 


Iron Fireman Can Do These Things for You 


In hundreds of war-production 
plants, Iron Fireman firing is helping 
increase steam capacity—and boost 
production. In many cases, the adop- 
tion of Iron Fireman firing has 
eliminated the need for enlarged 
boiler capacity. For 18 years, Iron 
Fireman stokers have been setting 
low fuel-cost records in nearly all 
major industries. 

Get the facts on how Iron Fireman 
helps meet today’s increased steam 
demands. Read the 10 reports on 
typical users. Write for a copy of 
the new engineers’ portfolio on the 
Iron Fireman Pneumatic Spreader 
method of firing. [ron Fireman Mfg. 
Co., Portland, Oregon; Cleveland; 
Toronto, Canada. Mail request to 
3266 W. 106th St., Cleveland, Ohio. 





Use DIACTOR Regulators 
for Smooth, Steady Voltage 


AINTAINING steady voltage at all times pays handsome 
dividends in the form of longer life and better operation and , 
service from electric equipment. 


And it’s easy to keep generator-voltage curves smooth—with. 
quick-acting, wide-range G-E. Diactor regulators. These compact 


WERE'S WHERE 
WENT TO Wo 


Six different ratings Pre! 

available—for generators’ 

rated up to 25,000 kva! 

- at 3600 rpm, and smaller 

A typical voltage chart before and after the machines at correspond- 
application of a G-E Diactor regulator ingly lower speeds 


little regulators hold the normal voltage 
close to the desired value without hunting 
or instability. After a change in operating 
conditions, they quickly return the voltage 
to normal. And, because of the simple, 
reliable design, you’re not troubled with 
bothersome, costly maintenance. 

Whatever your voltage problem, there’s a 
Diactor regulator suited to your need. Just 
call or write the G-E office near you, and a 
specialist will be glad to call and discuss 
your particular case. Or ask for Bulletin 
GEA-2022D. General Electric Company, 
Schenectady, New York. 


DIACTOR REGULATORS GIVE YOU... 


Direct action—for fast operation 
Electrical damping—no dashpots 


Reliability and long life—no vibrating 
contacts 


Easy installation—small and compact 
Normally stationary parts 
Simple construction—only six leads required 
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Cushioned Quietly 


if TO A DROP-TIGHT SEAT.. 


\ ee. v _to prevent head-loss 
-* : f and line-damage 
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AIRFOIL DISC is the only moving part in a Chapman Non-Slam Check 
Valve... rides steadily in the flow, as shown above, when valve is open. Then 


as flow slows, this disc closes silently, without rubbing or wear. Slamming is 


in vossible . . . head-loss is cut 65 to 80% . .. damage from hammering, surg- 
in’ and strained pipe-joints is prevented. This unique design, plus stout con- 
‘ction, means that Chapman Non-Slam Check Valves last indefinitely, 
out maintenance. Made in both iron and steel. 12-page book gives full 
ating and cost data. Write for your gratis copy now. 


CHAPMAN VALVE Mfg. Co., Indian Orchard, Mass. 
SAGO, FEBRUARY, 1942 
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Chapman 


NON-SLAM 
CHECK VALV 
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You never can 


Escape 1) yy of / 


Dust is no respecter of persons 
or places. It settles on horizon- 
tal surfaces everywhere whether 
these surfaces are tops of officers’ 
caps or parts inside motor con- 
trol in a factory. 


Because dust is so commonplace, it is very easy to underesti- 
mate the trouble it can cause in modern electrified manufac- 
turing. And that is too serious to ignore in these days when 
interruptions to production are not only a hazard to industrial 
efficiency but to national security as well. This is no time to take 
chances. Guard your production with dependable Cutler-Han- 
mer Motor Control, the Motor Control that uses dust-safe 
VERTICAL contacts exclusively ... the contacts that can’t collec 
dust, that stay clean to work better and last longer. Specify 
Cutler-Hammer and see the difference. CUTLER-HAMMER, Inc, 
1392 St. Paul Avenue, Milwaukee, Wisconsin. Associate: Cana- 
dian Cutler-Hammer, Ltd., Toronto. 


Cutler-Hammer Vertical Contacts are the mark of 
better Motor Control, another extra dividend on 
Cutler-Hammer's q d specialized i 
and decades of Motor Control leadership. 
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CUTLER-HAMMER 
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